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ABSTRAKT 
'LSORPRY? SU?FH VH ]DE?Y? SĜHVWDYERX V?ULRY?KR WUDNWRURY?KR ?W\ĜY?OFRY?KR PRWRUX QD
MHGQRY?OFRY? ]NX?HEQ?PRWRU. 3U?FHREVDKXMHY?SR?HWDQ?YUKY\YD?RYDF?MHGQRWN\. V GDO??
??VWL SU?FH MVRX XYHGHQ\ 0.3 Y?SR?W\ 9 ]?YČUX MH SURYHGHQR ]KRGQRFHQ? F?OĤ SU?FH a 
ILQDQ?Q?RGKDG QDY?UREXPRWRUX. 
K/??29?6/29$ 
]NX?HEQ?PRWRUY\YD?RYDF?MHGQRWNDSĜHVWDYEDNOLNRY?VNĜ?ĖPHWRGDNRQH?Q?FKSUYNĤ 
ABSTRACT 
This thesis refers to reconstruction of the serial tractor four-cylinder engine to one-cylinder 
experimental engine. The thesis includes a calculation and proposal of balancing unit. The 
other part of the thesis contains FEM calculation. In the conclusion there are evaluation of 
proposal and financial valuation of the engine production. 
KEYWORDS 
research engine, balancing unit, reconstruction, crankcase, finite element method 
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?VOD 
?VOD 
7DWR GLSORPRY? SU?FH MH ]DPČĜHQD QD Q?YUK SĜHVWDYE\ Y?FHY?OFRY?KR motoru na motor 
H[SHULPHQW?OQ? 3UR REMDVQČQ? WRKR N ?HPX Y?]NXPQ? PRWRU\ VORX?? VL W\WR PRWRU\
SRS??HPHSRGUREQČML 
=NX?HEQ? MHGQRY?OFRY? PRWRU\ MVRX VSHFL?OQČ NRQVWUXRYDQ? ]DĜ?]HQ? NWHU? VORX?? MDNR
HIHNWLYQ?Q?VWURMSURH[SHULPHQW?OQ?Y?]NXPDY?YRMSUDFRYQ?KRREČKXVSDORYDF?KRPRWRUX
'?OH VH WDWR ]DĜ?]HQ? SRX??YDM? L SUR Y?]NXP PD]DF?FK ROHMĤ YODVWQRVW? SDOLY DSRG
6SROHKOLYRVW D SĜHQRVLWHOQRVW Y?VOHGNĤ QD Y?FHY?OFRY? PRWRU\ MH KODYQ?P SR?DGDYNHP QD
NRQVWUXNFL WČFKWR PRWRUĤ NWHU? PXV? DNFHSWRYDW SRGREQRVW RNUDMRY?FK SRGP?QHN 7\
PRGHOXMHPH QD MHGQRY?OFL SUR ND?G? SUDFRYQ? ERG LQGLNRYDQ?KR ]DW??HQ? YVWXSQ?PL
KRGQRWDPL Y]GXFKX D SDOLYD D Y?VWXSQ?PL KRGQRWDPL VSDOLQ 3ĜL RSWLPDOL]DFL VSDORYDF?KR
procesu v MHGQRWOLY?FK SUDFRYQ?FK ERGHFK MH WĜHED ]DPH]LW UX?LY?P YOLYĤP NWHU? E\
RYOLYĖRYDO\ YVWXSQ? D Y?VWXSQ? KRGQRW\ . WČPWR YOLYĤP SDWĜ? QDSĜ?NODG NPLW?Q? P?GL?
v SRWUXE?FK 7R MH GĤOH?LW? KODYQČ X H[SHULPHQW?OQ?KR PRGHORY?Q? SUDFRYQ?KR F\klu 
SĜHSOĖRYDQ?KRPRWRUX 
6NXWH?Q? SURYHGHQ? SĜHSOĖRYDQ?FK VSDORYDF?FKPRWRUĤ ]DKUQXMHPQRKR G\QDPLFN?FK MHYĤ
v VDF?PDY?IXNRY?PSRWUXE?NWHU?MVRX]SĤVREHQ\Y]?MHPQ?PSĤVREHQ?PWXUERGP\FKDGOD
Y?IXNRY?KR D VDF?KR WUDNWX VRXVHGQ?FK Y?OFĤ D MHMLFK UR]YRGRY?FK RUJ?QĤ 7\WR MHY\ Y?DN
Y\YRO?YDM?Y QČNWHU?FKSUDFRYQ?FKUH?LPHFK]OHS?HQ?DOHQČNG\L]KRU?HQ?QDSOQČQ?Y?OFH 
8]NX?HEQ?FKMHGQRY?OFRY?FKPRWRUĤQ?PKODYQČ]?OH??QDGREU?SĜHYRGLWHOQRVWL]?VNDQ?FK
Y?VOHGNĤ QD PRWRU\ Y?FHY?OFRY? 5HDOL]DFH VLPXODFH XYHGHQ?FK G\QDPLFN?FK MHYĤ X
SURXG?F?FKP?GL?MHSUDNWLFN\QHPR?Q?= WRKRWRGĤYRGXMHFRQHMY?FHHOLPLQXMHPH]YO??WQ?P
]DĜ?]HQ?PSUR ?SUDYXY]GXFKX D VSDOLQ9?]NXP VH SRW? RPH]XMH QD ]NRXP?Q? SURFHVĤ YH
Y?OFL VSDORYDF?KR PRWRUX EH] XYD?RY?Q? WYDUX YHOLNRVWL SURYHGHQ? VDF?KR D Y?IXNRY?KR
traktu a druhu turbodmychadla. 
9?KRG\SRX?LW?]NX?HEQ?FKMHGQRY?OFRY?FKPRWRUĤ: 
? PDO? VSRWĜHED SDOLYD FR? MH GĤOH?LW? ]HMP?QD X QHGRVWXSQ?FK ?L QRYČ Y\Y?MHQ?FK
paliv, jaNRMVRXYRG?NELR-paliva apod.) 
? NUDW?? GRED Y?]NXPX ] KOHGLVND SĜ?SUDY\ H[SHULPHQWX D SR?WX G?OĤ SĜL YDULDQW?FK
]PČQVSDORYDF?KRSURVWRUX 
? Y\VRN?IOH[LELOLWDY?]NXPQ??LQQRVWL 
 
=DNRXSHQ? MHGQRY?OFRY?KR ]NX?HEQ?KR ]DĜ?]HQ? RG VSHFLDOL]RYDQ?KR Y?UREFH QDSĜ )(9
$9/5LFDUGRQHQ?ODFLQRX]?OH?LWRVW?= WRKRWRGĤYRGXO]HSRX??WLMLQ?FKNRQFHSF?VWDYE\
H[SHULPHQW?OQ?FK PRWRUĤ MDNR QDSĜ SĜHVWDYEX MHGQRY?OFRY?KR PRWRUX SĤYRGQČ XU?HQ?KR
k MLQ?PX ??HOX ?L HNRQRPLFNRX ?SUDYX VW?YDM?F?KR SOQRKRGQRWQ?KR PRWRUX 3RGOH
NRQVWUXN?Q?KRĜH?HQ?PĤ?HPHH[SHULPHQW?OQ?PRWRU\UR]GČOLWGRWĜHFK]?NODGQ?FKVNXSLQ[1] 
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1 R2='ċ/(1?9?=.801?&+63$/29$&?&+02725ģ 
'ČOHQ? WČFKWRPRWRUĤ SRGO?K? UR]GČOHQ? NODVLFN?FKPRWRUĤ DOH MHOLNR? VH MHGQ? R VSHFL?OQ?
??HORY?VWURM MH MHMLFK UR]GČOHQ?SRPČUQČVSHFLILFN?$PĤ?HPHMH UR]GČOLWGR WĜHFKVNXSLQ
NRQFHSF?  
1.1 S7$1'$571?.21&(3&( 
9\FK?]? ] NRQVWUXN?Q?KR ĜH?HQ? Y?UREFĤ ]NX?HEQ?FK MHGQRY?OFĤ NWHĜ? SRGOH NRQNU?WQ?FK
SR?DGDYNĤREMHGQDYDWHOHY\E?UDM?NRQNU?WQ?SURYHGHQ?]HVY?FKW\SRY?FKDUR]PČURY?FKĜDG
-DNRSĜ?NODG]GHXYHGXGRG?YNXMHGQRY?OFH$9/W\SSURY?]NXPSRKRQQ?MHGQRWN\SUR
YR]LGOD/,$=NWHU?VHXVNXWH?QLODY 80. letech 20. VWROHW? 
. 
 
Obr. 1 =NX?HEQ? MHGQRY?OFRY?PRWRU$9/? 520. [1] 
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1.2 ??(/29?KONCEPCE 
TDWRNRQFHSFHY\FK?]?REY\NOH] PR?QRVW???HORY?UHNRQVWUXNFHVW?YDM?F?KRMHGQRY?OFRY?KR
]DĜ?]HQ? 3Ĝ?NODGHP PĤ?H E?W SRX?LW? MHGQRY?OFH 2.&-2NWDQ VORX??F?KR N XU?RY?Q?
RNWDQRY?FK??VHOPRWRURY?FKSDOLYV F?OHPY\WYRĜHQ? MHGQRY?OFRY?KR]NX?HEQ?KRSUDFRYL?WČ
SUR]?NODGQ?Y?]NXPVSDORY?Q?SO\QQ?FKSDOLY 
1.3 E.2120,&.?.21&(3&( 
7DWR NRQFHSFH MH QHMOHYQČM?? MH YKRGQ? Y SĜ?SDGHFK SRNXG O]H SRX??W VW?YDM?F? PRWRU D
QHSĜHGSRNO?G? VH ]PČQD UR]PČUĤ Y?OFRY? MHGQRWN\ &?OHP MH Y?]NXP D Y?YRM RSWLP?OQ?FK
SDUDPHWUĤ VSDORY?Q? V RKOHGHP QD ]PČQ\ Y SĜ?SUDYČ D Y LQLFLDFL ]??HKX VPČVL 9?VOHGNHP
W?WR NRQFHSFH MH MHGQRY?OFRY? PRWRU QHW\SLFN? NRQVWUXNFH NWHU? Y\X??Y? LGHQWLFN?KR
Y\Y??HQ?URWD?Q?FKDSRVXYQ?FKKPRWY?FHY?OFRY?KRPRWRUX3URY?]NXPSUDFRYQ?KRREČKX
MHY\X?LWMHGHQSUDFRYQ?Y?OHF]E?YDM?F?Y?OFHMVRXXSUDYHQ\QDIXQNFLS?VWRY?KRNRPSUHVRUX
SURY?UREXVWOD?HQ?KRY]GXFKX8SUDYHQ?VWOD?HQ?Y]GXFKVHSRW?G?SRX??WSURPRGHORY?Q?
SĜHSOĖRY?Q?SUDFRYQ?KRY?OFH3Ĝ?NODGHPPĤ?HE?W?SUDYD?HVWLY?OFHSURYHGHQ?Y ODERUDWRĜL
TUL. [1] 
 
Obr. 2 -HGQRY?OFRY?]DĜ?]HQ?2.&-Oktan [1] 
Obr. 3 -HGQRY?OFRY?PRWRU[1] 
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2 V?52%&,9?=.801?&+02725ģ 
0H]LY?UREFH WČFKWRY?]NXPQ?FKPRWRUĤSDWĜ? ML?Y??HXYHGHQ?ILUP\Q\Q?VH]DPČĜ?PQD
NRQVWUXN?Q?ĜH?HQ?MHMLFKGRG?YDQ?FKPRWRUĤDXYHGX]?NODGQ?WHFKQLFN?SDUDPHWU\ 
2.1 FIRMA FEV 
)(9 QDE?]? MHGQRY?OFRY? PRWRU\ SUR ]?NODGQ? Y?]NXP WHVWRY?Q? D Y?YRM Y FHO? ĜDGČ
technicN?FKREODVW?-HMLFKPRWRU\MHPR?Q?QDVWDYLWQDSURYR]QDEHQ]?QQDIWXDDOWHUQDWLYQ?
SDOLYD MDNR MVRX &1* D YRG?N 9H?NHU? MHGQRY?OFRY? PRWRU\ W?WR ILUP\ VH Y\]QD?XM?
PRGXO?UQ?VWDYERXDYHOPLUREXVWQ?DOHSUX?QRXVWUXNWXURXNWHU?VORX??MDNR]?NODGSURĜDGX
YDULDQWPRWRUĤ 
0H]LKODYQ???VWLPRGXO?UQ?VWDYE\PRWRUĤSDWĜ? 
? GROQ???VW- s NOLNRYRXVNĜ?Q?NOLNRYRXKĜ?GHO?VHWUYD?Q?NHPDY\YD?RYDF?MHGQRWNRX 
? VWĜHGRY???VW- s YRGQ?PFKOD]HQ?PYOR?NRXY?OFĤDV\VW?PHP?DVRY?Q? 
? KRUQ???VW- s hlavou Y?OFĤYHQWLORY?PLUR]YRG\YHQWLORY?PY?NHPVDF?PD
Y?IXNRY?PV\VW?PHP>] 
 
)LUPDQDE?]?WĜLVNXSLQ\PRWRUĤ 
 
 
  
Obr. 4 5R]GČOHQ?VNXSLQPRWRUĤILUP\)(9[2] 
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? FEV Systemmotor - PDO?Y?OFRY?MHGQRWND? NH]NRXP?Q?VSDORYDF?KRF\NOXX
RVREQ?FKDXWRPRELOĤ  
 Tab. 1 7HFKQLFN?GDWD)(96\VWHPPRWRU[2] 
9UW?Q? 50 mm ? 115 mm 
Zdvih 60 mm ? 135 mm 
-PHQRYLW?RW??N\ 
max. 6000 min-1 V?SOQ?PY\Y??HQ?P 
max. 8000 min-1 XY\Y??HQ?Ĝ?GX 
1HMY\???WODN do 250 bar 
+ODYDY?OFĤ Y?UREDQHER?SUDYDVRX??VWL 
9HQWLORY?UR]YRG 2+962+&'2+&DOWHUQDWLYQ?V\VW?P\ 
.OLNRY?KĜ?GHO RFHOKODYQ?OR?LVND 
6WDUW?U HOHNWULFN? 
0DWHUL?ONOLNRY?VNĜ?QČ WY?UQ?OLWLQD 
? FEV HD Single Cylinder ? VWĜHGQČYHON?Y?OFRY?MHGQRWND? NH]NRXP?Q?VSDORYDF?KR
F\NOXQ?NODGQ?FKYR]LGHODSUĤP\VORY?FKPRWRU\  
 Tab. 2 7HFKQLFN?GDWD)(9+'[2] 
9UW?Q? 95 mm ? 150 mm 
Zdvih 110 mm ? 170 mm 
-PHQRYLW?RW??N\ max. 3500 min-1 
1HMY\???WODN do 300 bar 
+ODYDY?OFĤ Y?UREDQHER?SUDYDVRX??VWL 
9HQWLORY?UR]YRG 2+962+&'2+&DOWHUQDWLYQ?V\VW?P\ 
.OLNRY?KĜ?GHO RFHOKODYQ?OR?LVND 
6WDUW?U HOHNWULFN? 
0DWHUL?ONOLNRY?VNĜ?QČ REUREHQ?RFHO 
? FEV Large Bore Single Cylinder ? YHON?Y?OFRY?MHGQRWND? NH]NRXP?Q?VSDORYDF?KR
SURFHVXORNRPRWLYQ?FKORGQ?FKDSUĤP\VORY?FKPRWRUĤ  
 Tab. 3 7HFKQLFN?GDWD)(9/DUJH%RUH6LQJOH&\OLQGHU[2] 
9UW?Q? 240 mm ? 320 mm 
Zdvih 300 mm ? 450 mm 
-PHQRYLW?RW??N\ max. 1200 min-1 
1HMY\???WODN do 250 bar 
+ODYDY?OFĤ Y?UREDQHER?SUDYDVRX??VWL 
.OLNRY?KĜ?GHO NRYDQ?KODYQ?OR?LVND 
6WDUW?U HOHNWULFN? 
0DWHUL?ONOLNRY?VNĜ?QČ WY?UQ?OLWLQD 
BRNO 2012 
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2.2 FIRMA RICARDO 
7DWR ILUPD URYQČ? Y\X??Y?PRGXO?UQ? VWDYE\PRWRUĤ 1DE?]?PRWRU\ R ]GYLKRY?P REMHPX
Y?OFĤRG? OLWUX6WDY?PRWRU\SURY?HFKQ\GUXK\SDOLYDY?HFKQ\V\VW?P\YVWĜLNRY?Q?
SDOLYD0RWRU\PRKRXE?WY\EDYHQ\NWHU?PNROLYHQWLORY?PUR]YRGHP2+92+&DSRG 
5LFDUGRGRG?Y?Y SRGVWDWČGYČVNXSLQ\PRWRUĤNWHU?PRKRXE?WVHVWDYHQ\SRGOHNRQNU?WQ?FK
SR?DGDYNĤ 
1. Hydra ? OHKN?X?LWNRY?Y?]NXPQ?PRWRU\ 
  
 
 
 
 
 
 
 
                                                   
                                                   
 
2. Proteus ? WČ?N?Q?NODGQ?Y?]NXPQ?PRWRU\ 
Tab. 5 7HFKQLFN?GDWD5LFDUGR3URWHXV 
 
 
 
 
 
 
 
 
 
 
                                                   
9UW?Q? 65 mm ? 110 mm 
Zdvih 65 mm ? 110 mm 
Typ paliva EHQ]?QQDIWD&1*YRG?NPHWKDQRO 
9HQWLORY?UR]YRG 
2+962+&'2+&DOWHUQDWLYQ?
V\VW?P\ 
Ventily YHQWLORY?WHFKQLND 
9\YD?RY?Q? Ĝ?GĜ?G sil 
Taktnost GYRXGRE??W\ĜGRE? 
 Tab. 4 7HFKQLFN?GDWD5LFDUGR+\GUD 
9UW?Q? min. 100 mm ? max. 150 mm 
Zdvih min. 120 mm ? max. 165 mm 
Typ paliva QDIWDDOWHUQDWLYQ?SDOLYD 
1HMY\???WODN do 250 bar 
9HQWLORY?UR]YRG OHV, SOHC, DOHC, VVT, Camless 
Ventily YHQWLORY?WHFKQLND 
9VWĜLNRY?Q?SDOLYD 
Ĝ?]HQ??HUSDGOR&RPPRQ5DLO
HOHNWURQLFN?MHGQRWNDYVWĜLNRYD?Ĥ
(EUI) 
Obr. 5 Ricardo Hydra [3] 
Obr. 6 Ricardo Proteus 
MK2 [3] 
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2.3 FIRMA AVL 
)LUPD $9/ MH VRXNURPRX ILUPRX GRG?YDM?F? YH?NHU? NRPSRQHQW\ NWHU? QDSRP?KDM?
k Y?]NXPXD]GRNRQDORY?Q?KQDF?KR?VWURM?6RUWLPHQWMH?OHQČQGR WĜHFK ]?NODGQ?FKVNXSLQ
XYHGHQ?FKY tab. 6. 
 
Tab. 6 7HFKQLFN?GDWDVNXSLQPRWRUĤ$9/>@ 
6?ULH 9UW?Q? Zdvih Objem 
Max. 
RW??N\ 
Max. 
tlak 
540 65 mm-100 mm 60 mm-90 mm 0,2 l - 0,75 l 8000 min-1 200 bar 
580 80 mm-100 mm 90 mm-130 mm 0,45 l - 1,2 l 5000 min-1 200 bar 
530 110 mm-145 mm 120 mm-170 mm 1,2 l - 2,8 l 3000 min-1 300 bar 
 
6?ULH? ěDGDSURRVREQ?YR]\ 
7DWR ĜDGD MH XU?HQ? N WHVWRY?Q? SURY?GČQ?FK QD KQDF?P XVWURM? RVREQ?FK YR]Ĥ9VWĜLNRYDF?
V\VW?P X W?WR V?ULH MH PR?Q? RVDGLW PHFKDQLFN?P YVWĜLNRY?Q?P QHER HOHNWULFN?P
YVWĜLNRYDF?P V\VW?PHP 0RWRU O]H WDN? PRGLILNRYDW SUR PR?QRVWL PRGHUQ?KR RSWLFN?KR
PČĜHQ?Y SRGREČSUĤKOHGQ?KRRNQDY ERNXY?OFHNWHU?XPR?Q?SR]RURYDWVSDORY?Q?'?OHVH
k PRWRUX QHFK? ]DNRXSLW NRPSOHWQ? Y\YD?RYDF? MHGQRWND RGVWUDĖXM?F? NPLW?Q? SUYQ?KR L
GUXK?KRĜ?GX 
 
6?ULH? ěDGDSUROHKN?Q?NODGQ?DXWRPRELO\ 
 
0RWRU\ W?WR ĜDG\ MVRX QDYU?HQ\ SUR OHKN? Q?NODGQ? YR]\ D WČ?N? RVREQ? YR]\ NWHU? jsou 
RVD]HQ\ Y]QČWRY?P PRWRUHP 7DWR ĜDGD MH QDYU?HQD WDN DE\ E\OR PR?Q? SURY?GČW YHOPL
U\FKOH ]PČQ\ Y JHRPHWULL S?VWX -HGQRWNX MH PR?QR SOQČ NRQVWUXN?QČ XSUDYRYDW GOH SĜ?Q?
]?ND]Q?NDDRVDGLWMLFHORXĜDGRXV\VW?PĤYVWĜLNRY?Q?SDOLYDDPČĜ?F?KRSĜ?VOX?HQVWY? 
 
Obr. 7 Motor firmy AVL [5] 
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6?ULH? ěDGDSURWČ?N?Q?NODGQ?DXWRPRELO\ 
 
7DWR ĜDGDPRWRUĤP?NRPSOHWQ?ROHMRY?KRVSRG?ĜVWY? -HQDYU?HQD WDN DE\SRNU\ODPRWRU\
SRX??YDQ? Y WČ?N?FK Q?NODGQ?FK YR]HFK2SURWL RVWDWQ?P ĜDG?PP? WHQWRPRWRUPDVLYQČM??
NRQVWUXNFLVNĜ?QČ , WHQWRPRWRU MHSOQČPRGLILNRYDWHOQ?GOHSĜ?Q?]?ND]Q?NDD O]H MHMRVDGLW
YH?NHURXPRGHUQ?WHFKQLNRXĜ?]HQ?VSDORYDF?KRGČMH  
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3 T(&+1,&.?3$5$0(75<3ě(67$929$1?+2027258 
3URSĜHVWDYEXE\OSRX?LWPRWRURG ILUP\=(72575$&.7256DV XQLILNRYDQ? ĜDG\8ě
,,, 3UR ĜH?HQ? W?WR GLSORPRY? SU?FH MVHP Y\EUDO WHFKQLFN? SDUDPHWU\ PRWRUX V R]QD?HQ?P
Zetor 1405 (viz obr. 8). 
 
Tab. 7 =?NODGQ?SDUDPHWU\SRX?LW?KRPRWRUX 
 Typ motoru Z 1405 
-PHQRYLW?Y?NRQ 81 kW 
3R?HWY?OFĤ 4 
Objem 4156 cm3 
9UW?Q?]GYLK 105 mm / 120 mm 
-PHQRYLW?RW??N\ 2200 min-1 
9ROQREČ?Q?RW??N\ 800 min-1 
.RPSUHVQ?SRPČU 17,8 
0D[LP?OQ?WR?LY?PRPHQW 480 Nm 
0D]?Q?PRWRUX WODNRY?W\SXJHURWRU 
7ODNROHMHSĜLMPHQRYLW?FKRW??N?FK 0,2 MPa ? 0,5 Mpa 
0LQLP?OQ?WODNROHMH 0,05 Mpa 
&KOD]HQ? kapalina 
Obr. 8 Motor Zetor 1405 [6] 
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4 N?95+.216758.&(0272RU 
3ĜLQ?YUKXPRWRUX MVHPE\OSRPČUQČ?]FHY?]?QQD UR]PČU\KODYQ?FK??VW?SĜHVWDYRYDQ?KR
PRWRUX =HWRU 8ě ,,, NWHU? E\OR QXWQR SRX??W MHGQDN ] GĤYRGX ]DFKRY?Q? SĜHQRVLWHOQRVWL
Y?VOHGNĤ WDN L ] KOHGLVND HNRQRPLFN?KR -HOLNR? MHGQ?P ] F?OĤ GLSORPRY? SU?FH MH RGKDG
ILQDQ?Q?KRUR]SR?WXE\ORSURPQHUR]KRGXM?F?SRX?LW?DQ?VOHGQ??SUDYDQČNWHU?FKSĤYRGQ?FK
G?OĤPRWRUXMHMLFK?Q?YUKDY?UREDE\E\ODSĜ?OL?Q?NODGQ?= WČFKWRGĤYRGĤMVHPY\EUDOSUR
SĜHVWDYEXPRWRUXVRX??VWL MDNRMVRXR]XEHQ?NRODNOLNRY?KĜ?GHO?LKODYDY?OFĤ DXYD?RYDO
MVHPMHMLFK]?NODGQ?SDUDPHWU\. 
 
4.1 ?35$9$./,.29?+ě?'(/E 
3URWR?HVHMHGQ?RMHGQRY?OFRY?PRWRUE\ORSRWĜHEQ?SĤYRGQ?NOLNRYRXKĜ?GHO]NU?WLWSRX]H
QD MHGQR ]DORPHQ? D SURY?VW QČNROLN NRQVWUXN?Q?FK ?SUDY0XVHO MVHP QDYUKQRXW ]?YLWRY?
otvory pro SĜLSHYQČQ? VHWUYD?Q?NXDG?OHWDN?XYD?RYDW D[L?OQ?SRVXYKĜ?GHOH.OLNRY?KĜ?GHO
P?RSURWLSĤYRGQ?KĜ?GHOL QDUDPHQHFK]DORPHQ? URYLQQ?VW\?Q?SORFK\NWHU?MVRXQDYU?HQ\
pro styk s D[L?OQ?mi OR?LVN\MDNMHSDWUQ?] obr. 9. 
=?NODGQ?UR]PČU\NOLNRY?KĜ?GHOHNWHU?E\Oo nutno SĜLQ?YUKXGDO??FK??VW?PRWRUXGRGU?HW, 
jsou uvedeny v tab. 8. 
Tab. 8 =?NODGQ?UR]PČU\NOLNRY?KĜ?GHOH 
Zdvih 120 mm 
3UĤPČUKODYQ?KROR?LVND 80 mm 
'?ONDKODYQ?KROR?LVND 32 mm 
3UĤPČURMQL?Q?KROR?LVND 66 mm 
'?ONDRMQL?Q?KROR?LVND 40 mm 
3R?HWKODYQ?FKOR?LVHN 2 
Obr. 9 8SUDYHQ?NOLNRY?KĜ?GHO 
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4.2 K/,.29?6.ě?ĕ 
3ĜL QDYUKRY?Q? NOLNRY? VNĜ?QČ MVHP Y\FK?]HO ] KODYQ?FK UR]PČUĤ NOLNRY? KĜ?GHOH D URYQČ?
MVHPML?RG]D??WNXXYD?RYDORW]YPRGXO?UQ?VWDYEČPRWRUXNWHURXY\X??Y?YČW?LQDY?UREFĤ
expHULPHQW?OQ?FKPRWRUĤ viz. kapitola 2). Z WRKRWRGĤYRGX MVHPVH UR]KRGOSRX??WGČOHQRX
NRQVWUXNFL FR?]QDPHQ??HNOLNRY?VNĜ?Ė MHSRPRF? ?URXEĤD VYRUQ?NĤ VSRMHQDV blokem a 
hlavou Y?OFH7DWRPR?QRVW VHPL MHYLOD MDNRRSWLP?OQ? MHOLNR? MVHP FKWČO GRV?KQRXW WRKR
aby motor byl NRQVWUXRY?QXQLYHU]?OQČQDSĜSUR ]PČQXY?OFRY?MHGQRWN\ 
5R]KRGRYDO MVHPVHPH]LGYČPDNRQVWUXN?Q?PL W\S\VNĜ?Q?NWHU? VHRGVHEH OL?? ]SĤVREem 
XOR?HQ?NOLNRY?KĜ?GHOH(obr. 10 a obr. 11). 
 
 
Nakonec jsem SURP???HO\ ]YROLO NOLNRYRX VNĜ?Ė GČOHQRXY ose NOLNRY? KĜ?GHOH s SRX?LW?P
OR?LVNRY?KRU?PXMHOLNR?WRXWRYDULDQWRXXOR?HQ?MH]DML?WČQDYČW??WXKRVWVNĜ?QČRSURWLGUXK?
z XYD?RYDQ?FKPR?QRVW? 
Obr. 10 8OR?HQ?NOLNRY?KĜ?GHOHSRPRF?OR?LVNRY?FKY?N 
Obr. 11 8OR?HQ?NOLNRY?KĜ?GHOHV SRX?LW?POR?LVNRY?KRU?PX 
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4.2.1 H251???67./,.29?6.ě?1ċ 
7DWR ??VW PRWRUX MH NRQVWUXRY?QD MHGQDN SUR XOR?HQ? VDPRWQ? NOLNRY? KĜ?GHOH WDN L pro 
XOR?HQ?YD?NRY?KĜ?GHOH3URWR?HVH MHGQ?RSĜHVWDYEXPRWRUX]DFKRYDO MVHPUR]YRG2+9
s ??P? VRXYLVHOR L GRGU?HQ? RVRY? Y]G?OHQRVWL SĤYRGQ?FK R]XEHQ?FK NRO pro pohon 
YVWĜLNRYDF?KRĜDGRY?KR?HUSDGODDYD?NRY?KĜ?GHOH 
3ĜLQ?YUKXMVHPXYD?RYDOSRX]HNXVRYRXY?UREXDQH]DE?YDOVHRW?]NRXHVWHWLFN?KRY]KOHGX. 
Z WRKRWR GĤYRGX MVHP QHSRX?LO PR?QRVW RGO?Y?Q? NWHU? by vedlo k GUD??? YDULDQWČ NYĤOL
Y?UREČIRUP\ 
6NĜ?ĖMHQDYU?HQD MDNRVYDĜHQHF] RFHOLNWHU?E\OD]YROHQDSURSRVWD?XM?F?PDWHUL?ORY?
vlastnosti s ohledem na VYDĜLWHOQRVWD tuhost konstrukce. 
-DNMVHPML?]P?QLOY kapitole 4PXVHOMVHPGRNOLNRY?VNĜ?QČXP?VWLWD[L?OQ?OR?LVND7RKR
MVHPGRF?OLOQDYDĜHQ?PGYRXQ?NUX?NĤQDVWČQ\VNĜ?QČDMHMLFKQ?VOHGQ?PREUREHQ?PSĜL?HP?
MVHPKOHGČOna a[L?OQ?YĤOL, NWHU? ?LQ?PP'?OHMVHPPXVHOXYD?RYDWP?VWRSURXFK\FHQ?
YVWĜLNRYDF?KR?HrSDGODRG?HKR?VHRGY?MHOY?VOHGQ?WYDU FHO?KRG?OX.  
'DO??PSUYNHPNWHU?MVHPQDVNĜ?ni navrhl, E\OPD]DF?NDQ?OHNNWHU?PMHSĜLY?GČQWODNRY?
ROHMGRKODYQ?FKOR?LVHNNOLNRY?KĜ?GHOHDWDN?N OR?LVNĤPYD?NRY?KĜ?GHOH .RQH?Q?Q?YUKMH
zobrazen na obr. 12. 
 
Obr. 12 +RUQ???VWNOLNRY?VNĜ?QČ 
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4.2.2 S32'1???67./,.29?6.ě?1ċ 
7HQWRG?O VORX?? SĜHGHY??P MDNR OR?LVNRY? U?P DOH WDN?SURXFK\FHQ?SĜ?UXE\ V KĜ?GHORY?P
WČVQ?F?PNURX?NHPSURXWČVQČQ?VNĜ?QČ 3ĜL Q?YUKXMVHPSRX?LOREGREQRXNRQFHSFL DVWHMQ? 
PDWHUL?OMDNRXY??HXYHGHQ?KRKRUQ?KRG?OXNOLNRY?VNĜ?QČ. 
 
4.2.3 N$95?(1?./,.29?6.ě?ĕ 
2EČ??VWL VNĜ?QČ MVRX VSRMHQ\ ?URXE\%\ORQXWQ?QDYUKQRXWXWČVQČQ?GRVHGDF?FKSORFK DOH
vzhledem k tomu, ?H MVHPPXVHO GRGU?HW RVRY? Y]G?OHQRVWLPH]L R]XEHQ?PL NRO\ E\OR E\
SRX?LW? NODVLFN?FK WČVQČQ? QHY?KRGQ? ] KOHGLVND MHMLFK Y?UREQ? QHSĜHVQRVWL. Proto jsem se 
UR]KRGO?HGRVHGDF?SORFK\EXGRXXWČVQČQ\SRPRF?WČVQ?F?KRWPHOX 
Obr. 13 6SRGQ???VWNOLNRY?VNĜ?QČ 
Obr. 14 .OLNRY?VNĜ?Ė 
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4.3 V<9$?29$&?-('127.$ 
-HGQ?VHRNRQVWUXN?Q?FHOHNNWHU?VH VNO?G?]H VDPRWQ?VNĜ?QČ jednotky a v Q? v OR?LVN?FK 
XOR?HQ?FK KĜ?GHOĤV SURWL]?YD??Pi. 
3ĜL NRQVWUXNFL D Y?UREČ S?VWRY?KR VWURMH WHG\ L ?W\ĜGRE?KR QDIWRY?KR PRWRUX MH GĤOH?LW?
Y\Y??LW MHKR NOLNRY? ?VWURM? 9?VOHGQ? ??LQHN PRWRUX QD RNRO? VH URYQ? Y?VOHGQici 
VHWUYD?Q?FKVLO LPRPHQWĤY?HFKSRK\EXM?F?FKVHKPRWXYQLWĜPRWRUXNWHU?Y]QLNDM? MHGQDN
SRK\EHPNOLNRY?KR?VWURM?WDNLYOLYHPY?UREQ?FKQHSĜHVQRVW?+ODYQ?P?NROHPY\Y??HQ?je 
GRV?KQRXW NOLGQ?KR FKRGX PRWRUX EH] YHON?KR FKYČQ? NWHU? ]NUDFXMH ?LYRWQRVW DOH WDN?
]SĤVREXMH QH??GRXF? KOXN [7] V Q?VOHGXM?F?FK NDSLWRO?FK VH ]DPČĜ?P QD Y\Y??HQ?
MHGQRY?OFRY?KR PRWRUX X NWHU?KR VH Y\YD?XM? VHWUYD?Q? V?O\ SRVXYQ?FK hmot SUYQ?KR D
GUXK?KRĜ?GXDWDN?VHWUYD?Q?V?ODRW??HM?F?FKVHKPRW.  
4.3.1 REDUKCE OJNICE 
-DNMVHPML?]P?QLOY??H, zachoval jsem SĤYRGQ?RMQLFi. JHM?SDUDPHWU\ jsou uvedeny v tab. 9. 
k MVHPML?]P?QLOY??H]DFKRYDOMVHPSĤYRGQ?RMQLFL-HM?SDUDPHWU\MVRXXYHGHQ\Y tab. 9.  
Tab. 9 =?NODGQ?SDUDPHWU\RMQLFH 
9]G?OHQRVW VWĜHGĤKRUQ?KRDGROQ?KRRNDLoj 215 mm 
UG?YDQ?KPRWQRVWRMQLFHmojt 2,561 kg 
UG?YDQ?KPRWQRVWSRVXYQ?FK??VW?mpt 0,899 kg 
UG?YDQ?KPRWQRVWRW??HM?F?FKVH??VW?mrt 1,662 kg 
Abych mohl Y\SR??WDW MHGQRWOLY? V?O\ PXVHO MVHP QHMSUYH SURY?VW UHGXNFL RMQLFH = CAD 
V\VW?PX 3UR(1*,1((5 MVHP VL SRPRF? KPRWQRVWQ? DQDO?]\ zjistil hodnoty hmotnosti a 
polohy tČ?L?WČQDPRGHORYDQ?RMQLFHNWHU?MVHPSRX?LOY Q?VOHGXM?F?PY?SR?WX 
=ML?WČQ?KRGQRW\ QDPRGHORYDQ?RMQLFH: 
Hmotnost ojnice moj: 
9]G?OHQRVWWČ?L?WČRGKRUQ?KRRNDRMQLFH a: 
9]G?OHQRVWWČ?L?WČRGGROQ?KRRNDRMQLFH b: 
2,584 kg 
144,782 mm 
70,218 mm 
Obr. 15 6FK?PDUHGXNFHRMQLFH 
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'?OH MVHP SURYHGO PRPHQWRYRX URYQRY?KX ]H NWHU? MVHP Y\M?GĜLO KPRWQRVW SRVXYQ?FK D
URWD?Q?FK??VW?RMQLFHGOHQ?VOHGXM?F?FKY]WDKĤ 
??? ? ??? ? ??? , 
??? ? ? ? ??? ? ? , 
(1) 
(2) 
3RGRVD]HQ?MVHPY\SR?HWOMHGQRWOLY?KPRWQRVWL: 
??? ? ??????????? , 
??? ? ??????????? , 
kde mpo MHKPRWQRVWSRVXYQ?FK??VW?RMQLFHDmro KPRWQRVWURWD?Q?FK??VW?RMQLFH. 
-DNMHYLGČWY?VOHGHNVHP?UQČOL??RGKRGQRWXG?YDQ?FKQDY?NUHVHFR?PĤ?HE?W]SĤVREHQR
W?P?HVHPRGHOSĜHVQČQHVKRGXMHVHVNXWH?QRXVRX??VW?$OHWDN?W?P?HQH]Q?PHVNXWH?QRX
KXVWRWX SRX??YDQ?KR PDWHUL?OX 7\WR UR]G?O\ MVRX Y?DN Y]KOHGHP N KPRWQRVWL FHO? RMQLFH
]DQHGEDWHOQ? 
4.3.2 S(759$?1?6?/$27??(-?&?&+6(+027 
7DWRV?ODMH]SĤVREHQDRW??HQ?PNOLNRY?KĜ?GHOHDO]HMLMHGQRGX?HD]FHODY\Y??LW-HM???LQHN
QDKODYQ?OR?LVNDO]HWHG\]UX?LWSURWL]?YD??PLXP?VWČQ?PLQDUDPHQHFK]DORPHQ? 3RGP?QND
?SOQ?KR Y\Y??HQ? Y\SO?Y? ] rovnosti VHWUYD?Q? V?O\ RW??HM?F?FK VH KPRW D V?O\ Y\YRODQ?
SURWL]?YD??P3RGP?QNDMHXYHGHQDY rovnici (5).  
?? ? ?? ? ? ? ??? 
?? ? ?? ? ?? ? ??? 
(3) 
(4) 
?? ? ?? , 
?? ? ?? ? ?? ? ?? ? ? ? ?? , 
?? ? ?? ?
?
??
 , 
kde ?? MHVHWUYD?Q?V?ODRW??HM?F?FKVHKPRW 
       ?? KPRWQRVWRW??HM?F?FKVH??VW? 
       r SRORPČUNOLN\ 
       Ȧ ?KORY?U\FKORVW NOLNRY?KĜ?GHOH, 
       ?? V?ODY\YRODQ?SURWL]?YD??P 
       ?? hmotnost Y?YD?NX, 
       ?? SRORPČUQDNWHU?POH??Y?YD?HN 
(5) 
Obr. 16 9\Y??HQ?VHWUYD?Q?V?O\RW??HM?F?FKVHKPRW>] 
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4.3.3 S(759$?1?6?/$326891?&++0273591?+2ě?'U 
7DWRV?ODMHY\YR]HQDSĜ?PR?DU?PSRK\EHPS?VWXYHY?OFLDMH]?YLVO?QDRW??HQ?KĜ?GHOH WXG??
P? RNDP?LWRX YHOLNRVW, dle rovnice (6). ??LQHN W?WR V?O\ MH Y?DN PR?QR ]UX?LW GYČPD
RW??HM?F?PLVHSURWL]?YD??PL XP?VWČQ?PLQD GYRXSURWLEČ?Q?FKY\YD?RYDF?FKKĜ?GHO?FKNWHU?
VHRW???VWHMQRX?KORYRXU\FKORVW? jaNRNOLNRY?KĜ?GHl. 
??? ? ?? ? ? ? ?? ? ??? ?? 
?? ? ? ? ?? ? ??? ? ? ? ? ??? ? ??? ? ?? ? ??? ?? 
??? ? ?? ?
?
????
?                               ??? ? ???????????, 
(6) 
 
 (7) 
?? ? ??? ? ?????                         ?? ? ???????????, 
kde ??? MHVHWUYD?Q?V?ODSRVXYQ?FK hmot SUYQ?KRĜ?GX, 
       ?? KPRWQRVWSRVXYQ?FK ??VW? 
       Į?KHOQDWR?HQ?NOLNRY?KĜ?GHOH, 
       ???   KPRWQRVWY?YD?NXVHWUYD?Q?V?O\Ĝ?GX, 
       ???  Y]G?OHQRVWWČ?L?WČY?YD?NXĜ?GXRGRV\RW??HQ? 
       ????? KPRWQRVWS?VWQ?VNXSLQ\. 
(8) 
Z XYHGHQ?FKURYQLFY\SO?Y??HSĜLQ?YUKXY?YD?NĤO]HYROLWMHGQX] UR]KRGXM?F?FKYHOL?LQWM
EXć???  nebo ??? 2G?HKR?VHRGY?M?Y?VOHGQ?KPRWQRVWDUR]PČU\SURWL]?YD??-HVWOL?HE\FK
volil ??? GRVWDWH?QČYHON?SDNE\FK]?VNDOOHK??Y?YD?HNDQDRSDNMDNMHSDWUQ?] rovnice (5). 
V P?PSĜ?SDGČMVHP Y?DN E\ORPH]HQSRX?LW?PV?ULRYČY\U?EČQ?FK R]XEHQ?FK kol pro pohon 
Y\YD?RYDF?FKKĜ?GHO?MHMLFK?UR]PČU\ (QDSĜSUĤPČUUR]WH?Q? NUX?QLFH PLQHXPR?QLO\YHON?
Y\RVHQ?Y?YD?NX 'DO??QDFRMVHPSĜLNRQVWUXNFLY?YD?NXPXVHOEU?WRKOHGE\OMHGQRGXFK?
WYDUDWHG\LVQDGQ?Y?UREDFR??]FHVRXYLV? i s Y?VOHGQRX cenou VRX??VWL. 
Z rovnice (6MH]ĜHMP??HV?OD Sp1 VHEXGHPČQLWY ]?YLVORVWLQD?KOXQDWR?HQ?NOLNRY?KĜ?GHOH
MHM?SUĤEČKMH]Q?]RUQČQY grafu (graf 1). MD[LP?OQ?KRGQRWD V?O\ je Sp1MAX = 9298,75 [N]. 
 
Graf 1 3UĤEČKVHWUYD?Q?V?O\SRVXYQ?FKKPRWĜ?GX 
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4.3.4 S(759$?1?6?/$326891?&++027'58+?+2ě?'U 
7DWR V?OD MH WDN? Y\YR]HQD ] SĜ?PR?DU?KR SRK\EX S?VWX YH Y?OFL DOH PČQ? VH SĜL RW??HQ?
GYDNU?WU\FKOHMLQH?V?O\SUYQ?KRĜ?GXMHM?RNDP?LW?velikost je uvedena v rovnici (9??LQHN
W?WRV?O\PĤ?HE?WRSČW]UX?HQGYČPDVKRGQ?PLSURWL]?YD??PLQDSURWLEČ?Q?FKKĜ?GHO?FKNWHU?
VHRW??HM?GYDNU?WU\FKOHMLQH?NOLNRY?KĜ?GHO 
??? ? ? ? ?? ? ? ? ?? ? ??? ??? 
? ? ?? ? ? ? ?? ? ??? ?? ? ? ? ??? ? ??? ? ????? ? ???? ?? 
? ? ?? ? ? ? ? ? ??? ? ???? 
??? ?
?
?
? ? ? ?? ?
?
??
?                               ??? ? ???????????, 
(9) 
 
 (10) 
? ? ?
?
                                                       ? ? ??????????, 
kde ??? MHVHWUYD?Q?V?ODSRVXYQ?FKKPRW GUXK?KR Ĝ?GX 
       l G?ONDRMQLFH, 
       ȜNOLNRY?SRPČU 
       ???   hPRWQRVWY?YD?NXVHWUYD?Q?V?O\Ĝ?GX 
       ???  Y]G?OHQRVWWČ?L?WČY?YD?NXĜ?GXRGRV\RW??HQ? 
(11) 
=XYHGHQ?FK URYQLF MHRSČWSDWUQ??HSĜLQ?YUKXY?YD?NX O]HYROLWEXć???  nebo ???  WXG?? 
NRQVWUXN?Q?ĜH?HQ? Y?YD?NXGUXK?KRĜ?GXSRVXYQ?FKKPRWMHREGREQ?MDNRY kapitole 4.3.3. 
=?YLVORVW W?WR V?O\ QD ?KOX QDWR?HQ? NOLNRY? KĜ?GHOH MH ]Q?]RUQČQa v grafu (graf 2) -HM?
PD[LP?OQ?KRGQRWDMHSp2MAX = 2595 [N]. 
 
Graf 2 3UĤEČKVHWUYD?Q?V?O\SRVXYQ?FKKPRW2Ĝ?GX 
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4.3.5 K216758.?1?ě(?(1?9<9$?29$&?-('127.< 
-DNMVHP]P?QLO Y??HE\O MVHPSĜLĜH?HQ?SUREOHPDWLN\Y\YD?RY?Q?Y?]?QXU?LW?PLUR]PČU\
NWHU? SUR PQH E\O\ VPČURGDWQ? '?OH E\OR QXWQ? Y\ĜH?LW realizaci Y\YD?RYDF? KĜ?GHOH 
s SURWL]?YD??PL (obr. 17) z KOHGLVND PRQW??H GR Y\YD?RYDF? VNĜ?QČ = WRKRWR GĤYRGX MVHP
]YROLOSRX?LW?VNO?GDQ?FKKĜ?GHOĤ (obr. 18 a 19)QDQLFK?MH]?YD??XSHYQČQRSRPRF?WČVQ?FK
SHU3RORKD]?YD??MHY\PH]HQDSRPRF?NURX?NĤDSRGOR?HNSURSĜHVQ?XVWDYHQ?Y?YD?NXGR
RV\Y?OFHDE\VH]DPH]LORY]QLNXSĜ?GDYQ?FKYROQ?FKSRG?OQ?FKDSĜ??Q?FKPRPHQWĤ 
 
Obr. 18 9\YD?RYDF?KĜ?GHO - I. Ĝ?Gu 
a) 
b) 
Obr. 17 9?YD?HNVHWUYD?Q?V?O\SRVXYQ?FKKPRWD,Ĝ?GXE,,Ĝ?GX 
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+Ĝ?GHOH MVRX XOR?HQ\ Y NXOL?NRY?FK OR?LVF?FK V NRVR?KO?P VW\NHP NYĤOL ]DFK\FHQ? D[L?OQ?
V?O\OR?LVNDVH SURWHQWR??HOPXV?W]YS?URYDWWMQDVWDYHQ?MHGQRKROR?LVNDSURWLGUXK?PX 
6NĜ?Ė Y\YD?RYDF? MHGQRWN\ Rbr. 20 MH QDYU?HQD RSČW MDNR VYDĜHQHF ] oceli 11 523, ta jak 
MVHP ML? XYHGO P? SRVWD?XM?F? PHFKDQLFN? YODVWQRVWL Y\KRYXM?F? SR?DGDYNĤP QD WXWR
komponentu 6SRMHQ? VNĜ?QČ VH VSRGQ? ??VW? NOLNRY? VNĜ?QČ MH SURYHGHQR SRPRF? ?URXEĤ D
GRVHGDF?SORFK\MVRXRSČWWČVQČQ\SRPRF?WPHOX7RWRĜH?HQ?VH]G?E?WSRPČUQČSĜHVQ?, ale 
SĜHGHY??POHYQ?. 
Obr. 19 9\YD?RYDF?KĜ?GHO- ,,Ĝ?GX 
Obr. 20  6NĜ?ĖY\YD?RYDF?MHGQRWN\ 
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4.4 B/2.9?/&( 
3ĜLY\WY?ĜHQ? W?WRNRPSRQHQW\PRWRUX MVHPE\OSRYLQHQDNFHSWRYDW UR]PČU\V?ULRY?YOR?N\
Y?OFH-HGQ?VHRY?OHFV YOR?HQRXPRNURXYOR?NRXV KRUQ?GRVHGDF?SORFKRXNWHU?MHY GROQ?
??VWLWČVQČQDSRPRF?GYRXNURX?NĤNUXKRY?KRSUĤĜH]X- tzv. O-NURX?NĤ 
9?KRGRXW?WRYDULDQW\ĜH?HQ? MH?HY SUD[LPĤ?HPHSRPRF?Y?PČQ\YOR?N\PČQLWGRXU?LW?
P?U\ ]GYLKRY? REMHP PRWRUX V ??P? MVHP SĜL NRQVWUXNFL PRWRUX URYQČ? SR??WDO 'DO??
neoSRPHQXWHOQRX Y?KRGRX MH XQLYHU]?OQRVW NRQVWUXNFH PRWRUX QHERĢ XPR?ĖXMH Y?PČQX 
FHO?KREORNXY?OFH ]D MLQ?SURWR?H Y?OcRY? MHGQRWND MHXSHYQČQa NHNOLNRY? VNĜ?QL SRPRF?
?URXEĤDVYRUQ?NĤ 
Blok jsem navrhl jako tzv. close-deck, tj. s X]DYĜHQRX KRUQ? GRVHGDF? SORFKRX 8P?VWČQ?
RWYRUĤSURFLUNXODFLFKODGLF?NDSDOLQ\VHRGY?MHORRGKODY\Y?OFHQHERĢ VHMHGQ?RV?ULRY?G?O
NWHU?MH]NU?FHQ SURP???ely SRX]HSURMHGHQY?OHF 
3ĜL Q?YUKX MVHP PXVHO XYD?RYDW XP?VWČQ? RWYRUĤ SUR ]GYLKDF? W\?N\ D YHGHQ? ]GYLK?WHN, 
SURWR?HMDNMVHPXYHGO]DFKRYDOMVHPUR]YRG2+9'?OHMVHPY EORNXQDYUKOKODYQ?PD]DF?
kaQ?O]HNWHU?KRMHROHMSĜLY?GČQGRSRWĜHEQ?FKP?VWmotoru. (viz. kapitola 4.7). 
Obr. 21 6HVWDYDY\YD?RYDF?DNOLNRY?VNĜ?QČ 
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=YO??WQRVW?EORNXMH?HMHQDYU?HQMDNRMHGHQFHOHNWHG\RFHORY?REUREHNSURWR?H Q?NODG\QD
Y?UREXodlitku by z GĤYRGXSĜHGSRNO?GDQ?NXVRY?Y?URE\E\O\Y\VRN? 
  
Obr. 22 %ORNY?OFH 
Obr. 23 ěH]EORNHP- XP?VWČQ?YOR?N\ 
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4.5 S32'1?9?.2027258 
5RYQČ?QD]?YDQ? MDNRW]YROHMRY?YDQDMH v WRPWRSĜ?SDGČ vytvoĜHQR jako VYDĜHQHF z plechu. 
TaWRY?NDE?YDM? Y\U?EČQD MDNRSOHFKRY?Y?OLVN\RGOLWN\]HVOLWLQKOLQ?NXQHERMVRXY\U?EČQD 
z SODVWRY?FKPDWHUL?OĤ -? MVHP Y?DN SUR MHGQRGXFKRVW D WDN? ] ILQDQ?Q?KR KOHGLVND SRX?LO
YDULDQWX VYDĜHQ? WRKRWR G?OX ] SOHFKĤ 3RX?LW?P PDWHUL?OHP MH ocel 11 373, NWHU? P?
]DUX?HQRXVYDĜLWHOQRVW DP?SURWRWRSRX?LW?QDSURVWRSRVWD?XM?F?YODVWQRVWL 
 
4.6 N?95+&+/$'?&?+22.58HU 
3URFLUNXODFLFKODGLF?NDSDOLQ\ MHSRX?LWRH[WHUQ?KRHOHNWULFN?KR YRGQ?KR?HUSDGODRG ILUP\
'DYLHV&UDLJ -HKR? WHFKQLFN? SDUDPHWU\ XY?G?PY tab. 10&KODGLF?P?GLXPSURXG? NROHP
OLWLQRY?YOR?N\Y?OFHGRKODY\RGNXGVHYUDF?]SČWGRFKODGL?H 9RGQ?RNUXKMHQDYU?HQSRX]H
WHRUHWLFN\SURWR?HQHE\OSĜHGPČWHPĜH?HQ?W?WRSU?FH-HY?DNGĤOH?LWRXNRPSRQHQWRXPRWRUX
DQHVP?E?WRSRPHQXW 
Tab. 10 7HFKQLFN?SDUDPHWU\?HUSDGOD(:3 
3URYR]Q?QDSČW? 3V DC ? 15V DC 
 
Obr. 25 ?HUSDGOR(:3 
0D[LP?OQ?SĜ?NRQ 7,5 A 
3UĤWRN 20 l/min ? 80 l/min 
Tlak 3,5 bar 
3URYR]Q?WHSORWD -?&? ?& 
Hmotnost 0,9 kg 
Obr. 24 6SRGQ?Y?NRPRWRUX 
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4.7 N?95+0$=$&?+22.58+8 
-DNMVHPML?SĜHdeslal v kapitole 4.4, XP?VWLOMVHPKODYQ?PD]DF?NDQ?OGREORNXY?OFHRGNXG
MH SRPRF? ?HUSDGOD SĜLY?GČQ WODNRY? ROHM k RVWDWQ?P NRPSRQHQW?P PRWRUX NWHU? MVRX
PD]?Q\ 
Olej je SĜLY?GČQSRPRF?NDQ?ONĤGRKODYQ?FKOR?LVHNNOLN\DN OR?LVNĤPYD?NRY?KĜ?GHle viz. 
obr. 12 '?OH MVHP SĜL NRQVWUXNFL PXVHO Y]?W Y ?YDKX SĜLYHGHQ? ROHMH NH NR]O?NX YDKDGHO
MHOLNR? X SĜHVWDYRYDQ?KR PRWRUX MH WHQWR SUREO?P ĜH?HQ YHGHQ?P ROHMH VNU]H KODYX Y?OFĤ 
7RWRĜH?HQ?MVHPY?DN]DFKRYDWQHPRKOSURWR?HMVHPSRX?LO??VWKODY\YHNWHU?QHE\OPD]DF?
otvor. 
V P?P ĜH?HQ? MH ROHM GRSUDYRY?Q ] KODYQ?KR NDQ?OX SRPRF? WUXEL?N\ NWHU? MH SULQFLSL?OQČ
VWHMQ?MDNREU]GRY?WUXEL?NDDXWRPRELOX7R]QDPHQ??HMHQDRERXNRQF?FKWUXEL?N\]?YLWD
SRPRF?QČMMHSURYHGHQRXFK\FHQ?GRSĜ?UXE\XNDQ?OXDGRVDPRWQ?KRNR]O?NX 
2GRVWDWH?Q?WODNROHMHVHVWDU?H[WHUQ?HOHNWULFN??HUSDGORRGILUP\0RFDOW\S7&3NWHU?
P?Q?VOHGXM?F?parametry. 
 
Tab. 11 7HFKQLFN?SDUDPHWU\?HUSDGOD7&3 
3URYR]Q?QDSČW? 12V DC 
 
Obr. 26 ?HUSDGOR7&3 
0D[LP?OQ?SĜ?NRQ 7 A 
3UĤWRN 10 l/min 
3UDFRYQ?WODN 3,5 bar 
3UDFRYQ?WHSORWDROHMH PD[?& 
Hmotnost 1,5 kg 
 
 
 
4.8 N?95+6(67$9<027258 
&HONRY? Q?YUK VHVWDY\ H[SHULPHQW?OQ?KR PRWRUX MH QD REU  D? . Motor je vyobrazen 
Y?HWQČFKODG?F?KRDPD]DF?KRRNUXKXNWHU?MVRX]Q?]RUQČQ\SĜHGHY??PSURLOXVWUDFL MHOLNR?
jsem v W?WRSU?FLQHSR??WDOQDSĜFKODGL? '?OHQHQ?]REUD]HQRYVWĜLNRYDF??HUSDGOR 
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Obr. 27 6HVWDYDH[SHULPHQW?OQ?KRPRWRUX 
Obr. 28 6HVWDYDH[SHULPHQW?OQ?KRPRWRUX 
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Obr. 29 ěH]PRWRUHP 
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5 A1$/?=$ ./,.29?+20(&+$1,608 
5.1 K,1(0$7,.$./,.29?+2MECHANISMU 
5.1.1 P5ģ%ċ+='9,+83?678 
'U?KD S?VWX: 
?? ? ? ? ?? ? ?????? ? ?
?
?
? ? ?? ? ?????????  (12) 
'U?KXS?VWXPĤ?HPHUR]GČOLWQDDKDUPRQLFNRXVOR?NX s1Į , s2Į: 
??? ? ? ? ?? ? ??????? , 
??? ? ? ? ?
?
?
? ? ?? ? ???????? . 
(13) 
(14) 
 
5.1.2 P5ģ%ċ+5<&+/267,3?67U 
3URY?SR?HW U\FKORVWLS?VWX MH WĜHED]Q?W ?KORYRXU\FKORVWNOLNRY?KĜ?GHOHNWHU?VHY\SR??W?
GOH Q?VOHGXM?F?KR Y]WDKX 5\FKORVW S?VWX ]?VN?PH GHULYDF? GU?K\ S?VWX SRGOH ?DVX W?P
REGU??PHY]WDK6).  
? ? ? ? ? ? ? , 
?? ? ? ? ? ? ??????? ? ?
?
?
? ? ???????? , 
kde  Ȧ je ?KORY?U\FKORVWNOLNRY?KĜ?GHOH, 
        n RW??N\PRWRUX 
        vĮ U\FKORVWS?VWX. 
(15) 
(16) 
Vztah (14MHRSČWPR?QRUR]GČOLWQDDKDUPRQLFNRXVOR?NXY1Į , v2Į: 
??? ? ? ? ? ? ?????? , 
??? ? ? ? ? ? ?
?
?
? ? ??????? . 
(17) 
(18) 
 
5.1.3 P5ģ%ċ+=5<&+/(1?3?67U 
'HULYDF?U\FKORVWLS?VWXSRGOH?DVX]?VN?PHY]WDKSURY?SR?HW]U\FKOHQ?S?VWX 
?? ? ? ? ?? ? ??????? ? ? ? ???????? (19) 
=U\FKOHQ?S?VWXVHG?WDN?UR]OR?LWGRGYRXVOR?HNQD DKDUPRQLFNRXVOR?NXa1Į , a2Į: 
??? ? ? ? ?? ? ?????? , 
??? ? ? ? ?? ? ? ? ??????? . 
(20) 
(21) 
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5.1.4 G5$),&.?9<-?'ě(1?-('127/,9?&+9(/,?,1 
9?VOHGQ?GU?KDS?VWXDMHM?KDUPRQLFN?VOR?N\ 
9?VOHGQ?U\FKORVWS?VWXDMHM?KDUPRQLFN?VOR?N\ 
 
 
Graf 3 3UĤEČKGU?K\SRK\EXS?VWX 
Graf 4 3UĤEČKU\FKORVWLSRK\EXS?VWX 
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9?VOHGQ?]U\FKOHQ?S?VWXY?HWQČKDUPRQLFN?FKVOR?HN 
 
5.2 I1',.?72529?',$*5$0 
=H ]DGDQ?FK KRGQRW WODNĤ Y ]?YLVORVWL QD ?KOX QDWR?HQ? NOLNRY? KĜ?GHOH ]?VNDQ?FK
QDPČĜHQ?FKQDPRWRUX MVHPY\WYRĜLOJUDISUĤEČKXWODNXYHY?lci (graf 3). 
 
Graf 5 3UĤEČK]U\FKOHQ?SRK\EXS?VWX 
Graf 6 ,QGLN?WRURY?S-ĮGLDJUDP 
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5.3 V?32?(76,/9(9?/&29?-('127&( 
5.3.1 P5ģ%ċ+6,/3ģ62%?&?&+ 1$3?679(60ċ5826< 9?/&( 
 
P5,0?51?6?/< 
JedQ? VH R V?O\ NWHU? MVRX ]SĤVREHQ\ tlaNHP SĜL H[SDQ]L YH Y?OFL 7DWR V?OD VH SR??W? GOH
rovnice (22). 
?? ? ??? ? ????? ? ?? , 
kde  Fp MHV?ODRGWODNXSO\QĤ 
        pi VWĜHGQ?LQGLNRYDQ?WODN 
        patm DWPRVI?ULFN?WODN 
        Sp  SORFKDS?VWX 
(22) 
Jak plyne rovnice (22D LQGLN?WRURY?KRGLDJUDPXPĤ?HPHR?HN?YDW?H V?ODRG WODNXSO\QĤ
EXGHP?WSRGREQ?SUĤEČK0D[LP?OQ?KRGQRWXW?WRV?O\Q?VOHGQČSRX?LML SURY?SR?HWDQDO?]\
QDSČW? v NOLNRY?VNĜ?QL. V JUDIXMH]Q?]RUQČQD]?YLVORVWV?O\RGWODNXSO\QĤQD ?KOXQDWR?HQ?
NOLNRY?KĜ?GHOH 
Obr. 30 6?O\SĤVRE?F?YHVPČUXRV\Y?OFH 
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Z Y??H XYHGHQ?KR Y]WDKX MVHP Y\SR??WDO ?H PD[LPXP W?WR V?O\ MH )pMAX = 97149,05 N a 
QDVW?Y? SĜL ?KOXQDWR?HQ?NOLN\ Į  ?. 
S(.81'?51?6(759$?1? 6?/< 
7\WRV?O\ MVRX]SĤVREHQ\]U\FKOHQ?PS?VWXSĜLSRK\EXRMQLFH9\SR?WRXVHGOHURYQLFH23). 
?? ? ?????? ? ? , 
kde  Fs MHVHNXQG?UQ?VHWUYD?Q?V?OD 
        mS?VW  KPRWQRVWS?VWQ?VNXSLQ\ 
        a ]U\FKOHQ?S?VWX 
(23) 
 
Graf 7 3UĤEČKV?O\RGWODNXSO\QĤ 
Graf 8 3UĤEČKVHNXQG?UQ?V?O\ 
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C(/.29?6?/$3ģ62%?&? 9(60ċ5826<9?/&( 
7DWRV?ODMHSR??W?QDGOHURYQLFH24): 
?? ? ?? ? ??, 
kde  Fc MHV?ODSĤVRE?F?YHVPČUXRV\Y?OFH 
(24) 
 
 
5.3.2 P5ģ%ċ+6,/3ģ62%?&?&+9(60ċ58OJNICE 
 
Graf 9 3UĤEČKFHONRY?V?O\SĤVRE?F?QDS?VW 
Obr. 31 6?O\SĤVRE?F?YHVPČUXRMQLFH 
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S?/< Pě(1??(1? 3?671?0?(3(0 
3UR Y?SR?HW WČFKWR sil MH QXWQ? QHMSUYH Y\SR??WDW ?KHO RGNORQX RMQLFH WHQ VH VSR??W? GOH
Y]WDKXDY]WDKSURWXWRV?OXMHXYHGHQY rovnici (26). 
???? ? ? ????? ? ??????? , 
?? ?
??
?????????
 , 
kde  ȕĮ MH?KHORGNORQXRMQLFH 
        Fo V?ODSĜHQ??HQ?S?VWQ?P?HSHP 
(25) 
(26) 
B2?1?6?/< 1$3?67 
%R?Q?QHEROLQRUP?OQ?V?O\QDS?VWSĜHGVWDYXM?VOR?NXVLONROPRXQDVWČQXY?OFH/]HMHXU?LW
SRPČUQČVQDGQRSRPRF?ML?XU?HQ?FKVLOSRGOHURYQLFH 
?? ? ?? ? ????????? , 
kde FN  MHER?Q?V?ODQDS?VW 
(27) 
Graf 10 3UĤEČKV?O\SĜHQ??HQ?S?VWQ?P?HSHP 
Graf 11 3UĤEČKER?Q?V?O\QDS?VW 
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5.3.3 R$',?/1?$7$1*(1&,?/1?6?/< 
R$',?/1?6?/< 
1HMSUYHMHQXWQ?XU?LWVHNXQG?UQ?VHWUYD?Q?V?O\FSO QDRMQL?Q?P?HSX 
??? ? ??? ? ?  (28) 
'?OH E\OR SUR Y?SR?HW SRWĜHEQ? XU?LW Y?VOHGQLFL Y RMQL?Q?P ?HSX URYQREČ?QRX V RVRX S?VWX
FCO. 
??? ? ??? ? ??  (29) 
=HY]WDKXMVHPPRKOY\SR??WDWV?O\SĜHQ??HQ?RMQLF?Fo2. 
??? ?
???
?????????
  (30) 
=WČFKWRY]WDKĤMVHPPRKOVSR??WDWUDGL?OQ?V?OXFr. 
?? ? ??? ? ???????? ? ??  (31) 
3ĜLY?SR?WXUDGL?OQ?V?O\QHVP?PHRY?HP]DSRPHQRXWQDVOR?NXRGVWĜHGLY?FKVLOURWD?Q???VWL
ojnice Fod. 
??? ? ??? ? ? ? ??  (31) 
&HONRY?UDGL?OQ?V?ODMHWHG\G?QDY]WDKem (32). 
??? ? ?? ? ???  (32) 
9 Q?VOHGXM?F?P JUDIX XY?G?P SUĤEČK UDGL?OQ?FK VLO Y ]?YLVORVWL QD ?KOX QDWR?HQ? NOLNRY?
KĜ?GHOH 
 
Graf 12 3UĤEČKUDGL?OQ?FKVLO 
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T$1*(1&,?/1?6?/< 
7\WRV?O\MVRXSR??WDQ?SRGOHURYQLFHQDJUDIXMHSRWRPY\REUD]HQMHM?SUĤEČK 
?? ? ??? ? ???????? ? ??  (33) 
 
5.3.4 V?32?(7.5287?&?+202MENTU NA JEDNOM ZALO0(1? 
-HGQ?VHRPRPHQWY\YRODQ?VLORX)WSĤVRE?F?QDUDPHQLRYHOLNRVWL]DORPHQ?NOLNRY?KĜ?GHOH
WHG\QDSRORPČUXNOLN\-HKRYHOLNRVWVHPČQ?Y ]?YLVORVWLQDYHOLNRVWLWH?Q?V?O\ 
?? ? ?? ? ? , 
kde Mk MHNURXW?F?PRPHQW 
(34) 
 
Graf 13 3UĤEČKWDQJHQFL?OQ?V?O\ 
Graf 14 3UĤEČKNURXW?F?KRPRPHQWX 
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5.3.5 V?32?(79?.218027258 
9?NRQ NWHU? O]H RGHE?UDW ] Y?VWXSX KĜ?GHOH PRWRUX, VH R]QD?XMH MDNR VWĜHGQ? HIHNWLYQ?
X?LWH?Q?Y?NRQPRWRUXPe3ODW?SURQČMQ?VOHGXM?F?Y]WDK 
?? ? ?? ? ?  , ?? ? ???????? (35) 
'?OH MHPR?Q? VWDQRYLW GDO?? GĤOH?LW? SDUDPHWU SUDFRYQ?KR REČKX VWĜHGQ? HIHNWLYQ? WODN pe. 
-HGQ? VH R ILNWLYQ? YHOL?LQX SRPRF? NWHU? PĤ?HPH REMHNWLYQČ SRURYQ?YDW UĤ]Q? PRWRU\
z KOHGLVND HQHUJHWLFN?KRY\X?LW? ]GYLKRY?KRREMHPXPRWRUX7?P WHG\ L WHFKQLFNRXNYDOLWX
PRWRUX -HOLNR? SRPRF? WRKRWR WODNX O]H Y\SR??WDW VWĜHGQ? HIHNWLYQ? Y?NRQ GRVWDQHPH SR
?SUDYČY]WDKSURY?SR?HWpe. 
?? ?
??
????????
  ,?? ? ?????????                                          
kde Vz je ]GYLKRY?REMHP 
       Ĳ taktnost motoru, 
       i SR?HWY?OFĤ. 
(36) 
$E\FK PRKO VWDQRYLW PHFKDQLFNRX ??LQQRVW SRWĜHERYDO MVHP VSR??WDW VWĜHGQ? LQGLNRYDQ?
Y?NRQPiSURNWHU?SODW? 
?? ? ?? ? ? ? ? ? ? ? ??, ?? ? ????????? (37) 
?? ?
??
??
  , ?? ? ??????? 
kde  Șm MHPHFKDQLFN???LQQRVW 
(38) 
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6 MKP 9?32?(7 
6.1 TVORBA MKP MODELU 35202'?/1?$1$/?=8  
-GHRSĜHYHGHQ?JHRPHWULFN?KRPRGHOXQDPRGHOPDWHPDWLFN?1DYU?HQ?PRGHOMH]SUDFRY?Q
Y?HWQČ ]NRVHQ? ?L ]DREOHQ? KUDQPD]DF?FKRWYRUĤ D RWYRUĤ VH ]?YLW\ FR? MH SUR Q?VOHGXM?F?
Y?SR?HW ]E\WH?Q? 3roto jsem model SĜHG YODVWQ? LPSRUWDF? MH?WČ XSUDYLO D ]MHGQRGX?LO 7R
vedlo ke VQ??HQ?SR?WXHOHPHQWĤ DWHG\LNH]NU?FHQ??DVXY?SR?WX 
1D Q?VOHGXM?F?FK REU?]F?FK MH SUR SRURYQ?Q? SĤYRGQ?KR PRGHOX (obr. 32 b) a modelu 
]MHGQRGX?HQ?KR (obr. 32 a). 
V SURJUDPX$16<6MHPR?Q?OLERYROQČXSUDYRYDWV?ĢNRQH?Q?FKSUYNĤGHILQRYDWRNUDMRY?
SRGP?QN\ D PDWHUL?ORY? FKDUDNWHULVWLN\ 3R SĜHYHGHQ? ] programu ProENGINEER do 
SURJUDPX$16<6MHQXWQ?Y?HFKQ\W\WRYČFLQDGHILQRYDW 
6.1.1 D(),129?1?(/(0(17ģ 
3URWXWR?lohu jsem zvolil typ elementu SOLID 92 (obr. 33).  Tento prvek je reprezentantem 
3-'NRQH?Q?SUYNĤNYDGUDWLFN?KRW\SX-HGQ?VHR-WLX]ORY??W\ĜVWČQNWHU?P?VWXSQČ
YROQRVWLQDND?G?PX]OX7HQWRSUYHNP?uzel v ND?G?PYUFKROXDXSURVWĜHGND?G?VSRMQLFH
PH]L MHGQRWOLY?PL ERG\. 62/,'  MH YKRGQ? SUR Y\WYRĜHQ? V?WČ Y P?VWHFK Y\VRN?FK
Obr. 32 Blok motoru: a) zMHGQRGX?HQ?E SĤYRGQ?- QHXSUDYHQ? 
a) b) 
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JUDGLHQWĤQDSČW?SURWRMVHPMHMSRX?LOSURY\WYRĜHQ?YROQ?Y?SR?HWQ?V?WČ)UHH0HVKREMHPX
FHO?KREORNXPRWRUX 
 
6.1.2 D(),129?1?0$7(5,?/29?&+&+$5$.7(5,67,. 
3URGDO??SU?FLE\ORQXWQ?QDVWDYLW OLQH?UQ?HODVWLFN? L]RWURSQ?PDWHUL?ORY?YODVWQRVWLSUYNX
62/,'  NWHU? VRXYLV? V SRX?LW?P PDWHUL?OHP PRGHOX -HGQDOR VH R ]DG?Q? SDUDPHWUĤ 
XYHGHQ?ch v tab. 12. 
Tab. 12 'HILQRYDQ?PDWHUL?ORY?FKDUDNWHULVWLN\ 
+XVWRWDPDWHUL?OX ȡ= 7850?10-12 [t/mm3] 
0RGXOSUX?QRVWLY tahu (tlaku) E = 2,1?105 [Mpa] 
6RX?LQLWHOSĜ??Q?GHIRUPDFH? 3RLVVRQĤY SRPČU ȝ = 0.3 
 
1\Q?MVHPPČOQDGHILQRYDQ?SRWĜHEQ?YHOL?LQ\DPRKOMVHPY\WYRĜLWY?SR?WRYRXV?Ģ7XMVHP
Y\WYRĜLOYROQ?PV?ĢRY?Q?PREMHPXVRX??VWLV YHOLNRVW?SUYNXPPFR?VHPLSURPRG?OQ?
DQDO?]XYL]NDSLWRODMHYLORMDNRSRVWD?XM?F?7?PMVHP]?VNDOPRGHONWHU?MHXYHGHQQD
obr. 34REVDKXM?F?SUYN\YL]WDE. 
Tab. 13 3R?HWSUYNĤDHOHPHQWĤ0.3PRGHOX 
Body (Keypoints) 413 
??U\Lines) 506 
Plochy (Areas) 206 
Objemy (Volumes) 4 
Uzly (Nodes) 173468 
Elementy (Elements) 106040 
Obr. 33 =YROHQ?SUYHN62/,' 
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6.2 M2'?/1?$1$/?=$%/2.8 MOTORU 
0HWRGRXNRQH?Q?FKSUYNĤ O]HQHMHQ ĜH?LW VWDWLFN??ORK\DOH WDN??ORK\G\QDPLFN? -HGQRX
z WČFKWR ?ORK MH L YODVWQ? NPLW?Q? VRX??VW? 0RG?OQ? DQDO?]D XPR?ĖXMH QDOH]HQ? Y?VOHGNĤ
YODVWQ?FKIUHNYHQF?DWHG\LYODVWQ?FKWYDUĤVRX??VWLMLPRGSRY?GDM?F?FK 
3ĜL VDPRWQ?P ĜH?HQ? YODVWQ?FK IUHNYHQF? VH GR SURJUDPX ANSYS QH]DG?YDM? ??GQ? YQČM??
VLORY?]DW??HQ?-HOLNR?REHFQ?YROQ?NRQVWUXNFHNWHU?QHQ?GHILQRY?QDYD]EDPLN U?PXP?
SR?HWQXORY?FK IUHNYHQF? URYHQSR?WX VWXSĖĤYROQRVWL9HY?SR?WXYODVWQ?KRNPLW?Q? WRSUR
PQH]QDPHQDOR?HSUYQ?FKQXORY?FKIUHNYHQF?RGSRY?G?SRK\EXVRX??VWL 
&?OHP W?WR DQDO?]\ E\OR ]ML?WČQ? YODVWQ?FK IUHNYHQF? Y\PRGHORYDQ? VRX??VWL NWHU? MVRX
GĤOH?LW?SURNRQVWUXRY?Q?VWURMQ?FKX]OĤ-HGĤOH?LW?DE\QHGR?ORNHVKRGČSUDFRYQ?DYODVWQ?
IUHNYHQFHMHOLNR?E\WDWRVKRGDPRKODP?WGHVWUXNWLYQ?GRSDGQDVSRMLWRVWVRX??VWL 
9?VOHGNHPDQDO?]\E\ORQHMHQ]?VN?Q?KRGQRWYODVWQ?FKIUHNYHQF?NWHU?MVRXXYHGHQ\Y tab. 
14, ale WDN?WYDUu deformace VRX??VWLSĜLWČFKWR frekvenc?FK ?LDQLPDFL deformace tvaru, podle 
NWHU? O]H YHOLFH GREĜH RGKDGQRXW FKDUDNWHU NPLW?Q? 7YDU\ VRX??VWL SĜL MHGQRWOLY?FK
IUHNYHQF?FKMVRX]Q?]RUQČQ\QDobr. 35 ? 44. 
Obr. 34 Blok motoru - Y\WYRĜHQ?Y?SR?WRY?V?Ģ 
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Tab. 14 9ODVWQ?IUHNYHQFHEORNXPRWRUX 
3RĜDG? 9ODVWQ?IUHNYHQFH 
1 603,62 Hz 
2 633,02 Hz 
3 805,93 Hz 
4 1431,2 Hz 
5 1461,6 Hz 
6 1474,7 Hz 
7 1584,8 Hz 
8 1715,7 Hz 
9 1819,4 Hz 
10 1959,6 Hz 
 
7YDU\EORNXPRWRUXSĜL ]ML?WČQ?FKIUHNYHQF?FK] programu ANSYS : 
 
Obr. 35 9ODVWQ?IUHNYHQFH
603,62 Hz 
Obr. 36 9ODVWQ?IUHNYHQFH
633,02 Hz 
Obr. 37 9ODVWQ?IUHNYHQFH
805,93 Hz 
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Obr. 38 9ODVWQ?IUHNYHQFH
1431,2 Hz 
Obr. 39 9ODVWQ?IUHNYHQFH
1461,6 Hz 
Obr. 40 9ODVWQ?IUHNYHQFH
1474,7 Hz 
Obr. 41 9ODVWQ?IUHNYHQFH
1584,8 Hz 
Obr. 42 9ODVWQ?IUHNYHQFH
1715,7 Hz 
Obr. 43 9ODVWQ?IUHNYHQFH
1819,4 Hz 
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6.3 TVORBA MKP 02'(/8352$1$/?=81$3ċ7? 
V W?WR NDSLWROH VH EXGX ]DE?YDW SĜHYRGHP PRGHOX NOLNRY? VNĜ?QČ ] &$' V\VW?PX GR 
programu ANSYS ? :RUNEHQFKYHNWHU?PMVHPSR??WDODQDO?]XQDSMDWRVWLNOLNRY?VNĜ?QČ 3ĜL
Y?SR?WXPQH]DM?PDO QHMY\???WODNDGHIRUPDFHY P?VWHFKSURKODYQ?OR?LVNDNOLNRY?KĜ?GHOH 
Z programu ProENGINEER jsem si tedy naimportoval VHVWDYX FHO? NOLNRY? VNĜ?QČ D ]DGDO
jsem MHM? PDWHUL?ORY? FKDUDNWHULVWLN\ RGSRY?GDM?F? SRX?LW?PX PDWHUL?OX W\ E\O\ WRWR?Q?
s YODVWQRVWPLSRX?LW?PL v kapitole 6.1.2 (tab. 12). 3RPRF?SĜ?ND]X&RQWDFW jsem nadefinoval 
NRQWDNWQ?SORFK\WHG\P?VWDNRQWDNWXRERXVRX??VW?VNĜ?QČD]DGDOWDNYODVWQČVSRMHQ?G?OĤ 
V Q?VOHGXM?F?P NURNX MVHP Y\WY?ĜHO volnou Y?SR?WRYRX V?Ģ NWHU? MVHP SĜLĜDGLO YHOLNRVW
HOHPHQWXPP5R]PČU\HOHPHQWĤMVHPQ?VOHGQČ MH?WČ ]PHQ?Ll na polovinu pro ]MHPQČQ?V?WČ 
QDSORFK?FKXNWHU?FKPQHtlak a GHIRUPDFH]DM?PDODWHG\v P?VWech hlaYQ?FKOR?LVHN 7?PWR
MVHP]?VNDOV?Ģ (obr. 45) DGDO??P?NROHPE\ORSURY?VW]DW??HQ?PRGHOX 
 
Obr. 45 .OLNRY?VNĜ?Ė? Y\WYRĜHQ? Y?SR?HWQ?V?Ģ 
Obr. 44 9ODVWQ?IUHNYHQFH+] 
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6.4 A1$/?=$1$3ċ7?./,.29?6.ě?1ċ 
-DN MVHP ML? ]P?QLO Y kapitole 5.3.1 SRX?LO MVHP SUR Y?SR?HW GHIRUPDFH NOLNRY? VNĜ?QČ
Y\SR?WHQRX V?OX RG WODNX SO\QĤ 7XWR V?OX MVHP UR]OR?LO QD SORFK\ KODYQ?FK OR?LVHN DE\FK
mohl zjistit deformaci SĜLSĤVREHQ?FpMAX. 
1DSČĢRY? DQDO?]D VORX?? N SRVRX]HQ? UR]OR?HQ? QDSČW? D ]ML?WČQ? PD[LP?OQ? GHIRUPDFH ?L
QDSČW? =H ]?VNDQ?FK KRGQRW O]H SĜLEOL?QČ XVX]RYDW R NULWLFN?FKP?VWHFK ] KOHGLVND ORN?OQ?
QDSMDWRVWLVNĜ?QČ 
3UR LQWHUSUHWDFL Y?VOHGNĤ MVHP ]YROLO Y?SR?HW QDSČW? SRGOH SRGP?QN\ +0+ YRQ 0LVHV
VWUHVV MH RY?HP QXWQ? VL SĜL SRVX]RY?Q? Y?VOHGNĤ WRKRWR QDSČW? XYČGRPLW ?H Y\SR?WHQ?
QDSČW?QHO]HSĜ?PR]PČĜLWDWXG??MHMQHPĤ?HPHQL??PRYČĜLW 
Z Y?VOHGNĤ UR]OR?HQ?QDSČW? MHSDWUQ? ?HY REODVWL KODYQ?FK OR?LVHNGRFK?]?N PD[LP?OQ?PX
]DW??HQ? R KRGQRWČ QDSČW? 41,718 Mpa. $E\FK PRKO SRVRXGLW GDQRX VRX??VW ] hlediska 
EH]SH?QRVWL musel jsem tuto hodnotu porovnat s KRGQRWRXPH]H ?Qavy PDWHUL?OX7X jsem 
VWDQRYLOSRPRF?HPSLULFN?FKY]RUFĤSURPDWHUL?O\V PH]?SHYQRVWLY tahu Rm = (500 MpDD?
1500 Mpa). 
=YROHQ?PDWHUL?ONOLNRY?VNĜ?QČP?PH]SHYQRVWLY tahu v WRPWRUR]VDKXDGOHPDWHUL?ORY?KR
OLVWX?LQ?Rm = 520 Mpa. 
Obr. 46 5R]OR?HQ?QDSČW?YP?VWČKODYQ?FKOR?LVHN 
BRNO 2012 
 
51 
 
0.39?32?(7 
?? ? ???? ? ???                        ?? ? ???????, 
kde ?? MHQDSČW?QDPH]L?QDY\ 
       ??? QDSČW?QDPH]LSHYQRVWL 
(39) 
'?OHMVHPSRWĜHEoval zjistit EH]SH?QRVWWDVHY\SR??W?GOHY]RUFH 
? ? ??
????
                        ? ? ????, 
kde k MHEH]SH?QRVW, 
       ???? PD[LP?OQ?QDSČW?. 
(40) 
-HOLNR? VHQDPRGHOXY\VN\WOD SRPČUQČPDO?QDSČW? O]H Ĝ?FL ?HQDYU?HQ? NOLNRY? VNĜ?ĖP?
Y\VRNRXWXKRVWDEH]SH?QRVWYĤ?LSĜHW??HQ?MHSRVWD?XM?F? 
'?OH PQH SĜL Y?SR?WX ]DM?PDOD PD[LP?OQ? GHIRUPDFH NWHU? Y]QLNQH SĜL GDQ?P ]DW??HQ?
-HOLNR?] Q?PĤ?HPHXVX]RYDWRFKRY?Q?NOLNRY?VNĜ?QČ 
Na obr. 47 MH ]Q?]RUQČQD GHIRUPDFH NOLNRY? VNĜ?QČ MDN MH SDWUQ? GRFK?]? N QHMYČW??
deformaci (0,002 mm) ve spodu oka. TDWR GHIRUPDFH MH ]FHOD QHSDWUQ? WXG?? QLMDN ]YO??WČ
QHRYOLYQ?XOR?HQ?NOLNRY?KĜ?GHOH 
Obr. 47 'HIRUPDFHNOLNRY?VNĜ?QČ 
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'DO??P ] F?OĤ W?WR SU?FH E\OR ]SUDFRY?Q? ILQDQ?Q?KR RGKDGX SUR Y?UREXPRWRUX 3UR WHQWR
?NRO Msem sestavil SĜHKOHGQRX WDEXONX s cHQDPL MHGQRWOLY?FK G?OĤ PRWRUX X NWHU?FK MVHP
SĜHGSRNO?GDO?HVH]DNRXS?MDNR]FHODQRY? (tab. 17).  
'?OHY?DNE\ORQXWQ?]MLVWLWFHQXPDWHUL?OXD WDN? Q?NODG\QDY?UREX QDYU?HQ?FKNRPSRQHQW
motoru -HOLNR?FHQDSRX?LW?FKPDWHUL?OĤ MHSĜ?PR?PČUQ?KPRWQRVWL VRX??VWL, uvedu pouze 
ceONRYRXFHQX]DSRX?LW?PDWHUL?O 
&HQD NWHURX XY?G?P Y tab. 16 E\OD VWDQRYHQD H[WHUQ? ILUPRX QD ]?NODGČ Y?NUHVRY?
dokumentace. 
Tab. 15 &HQDPDWHUL?OX 
Cena bez DPH [K?] Cena s DPH [K?] Cena s DPH celkem [K?] 
2900,00 3480,00 3480,00 
Tab. 16 &HQDY?URE\QDYU?HQ?FKG?OĤPRWRUX 
Cena bez DPH [K?] Cena s DPH [K?] Cena s DPH celkem [K?] 
55 750,00 66 900,00 66 900,00 
Tab. 17 Rozpis FHQVRX??VW?PRWRUX 
'?/027258 Cena bez DPH 
[K?] 
Cena s DPH 
[K?] 
3R?HW
NXVĤ
[-] 
Cena 
s DPH 
celkem  
?HUSDGORROHMRY? 4230,00 5076,00 1 5076,00 
?HUSDGORYRGQ? 5785,00 6942,00 1 6942,00 
Gufero 100-120-12 87,80 105,36 1 105,36 
Gufero 40-62-8 48,40 58,08 1 58,08 
Hlava 10 300,00 12 360,00 1 12 360,00 
.OLNRY?KĜ?GHO 17 520,00 21 024,00 1 21 024,00 
.RO?N 6,00 7,20 1 7,20 
.ROR?HUSDGOD 2795,00 3354,00 1 3354,00 
Kolo kompresoru 1090,00 1308,00 1 1308,00 
Kolo rozvodu 1850,00 2220,00 3 6660,00 
Kolo YD?NRY?KĜ?GHOH 3070,00 3684,00 2 7368,00 
.RORYOR?HQ? 2223,00 2667,60 2 5335,20 
.R]O?NYDKDGHO 195,00 234,00 1 234,00 
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'?/027258 Cena bez DPH 
[K?] 
Cena s DPH 
[K?] 
3R?HW
NXVĤ
[-] 
Cena 
s DPH 
celkem  
.URX?HNVHGORY?- VDF? 83,00 99,60 1 99,60 
.URX?HNVHGORY?- Y?IXNRY? 81,00 97,20 1 97,20 
.U\WYHQWLOĤ 1345,00 1614,00 1 1614,00 
/R?LVNR 551,00 661,20 1 661,20 
/R?LVNR 330,00 396,00 5 1980,00 
Matice M14 1,60 1,92 6 11,52 
Matice M6 0,20 0,24 13 3,12 
Miska ventilu - YQČM?? 65,00 78,00 2 156,00 
Miska ventilu - YQLWĜQ? 52,00 62,4 2 124,80 
Mrazovka 3,50 4,20 1 4,20 
2MQLFH?SOQ? 2950,00 3540,00 1 3540,00 
2OHMRY?ILOWU 125,00 150,00 1 150,00 
3?QHYKODYQ?KROR?LVND- 
KRUQ? 
80,00 96,00 2 192,00 
3?QHYKODYQ?KROR?LVND- 
VSRGQ? 
60,00 72,00 2 144,00 
3RGOR?ND 1,60 1,92 13 24,96 
3RGOR?ND 2,95 3,54 4 14,16 
3RGOR?ND 0,25 0,30 58 17,40 
3RGOR?ND 0,45 0,54 21 11,34 
3Ĝ?OR?NDYD?NRY?KĜ?GHOH 180,00 216,00 1 216,00 
6DF?NR? 125,00 150,00 1 150,00 
6DGDD[L?OQ?FKOR?LVHN 215,00 258,00 1 258,00 
6HWUYD?Q?N 12 209,00 14 650,80 1 14 650,80 
6YRUQ?N0[ 12,50 15,00 2 30,00 
6YRUQ?N0[ 22,50 27,00 4 108,00 
?URXE0[ 10,90 13,08 4 52,32 
?URXE0[ 3,90 4,68 2 9,36 
?URXE0[ 4,50 5,40 6 32,40 
?URXE0[ 7,15 8,58 1 8,58 
?URXE0[ 15,30 18,36 4 73,44 
?URXE0[ 0,35 0,42 35 14,70 
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'?/027258 Cena bez DPH 
[K?] 
Cena s DPH 
[K?] 
3R?HW
NXVĤ
[-] 
Cena 
s DPH 
celkem  
?URXE0[ 0,45 0,54 14 7,56 
?URXE0[ 0,45 0,54 44   23,76 
?URXE0[ 1,20 1,44 2 2,88 
?URXE0[ 1,20 1,44 2 2,88 
?URXE0[ 1,50 1,8 4 7,20 
?URXE0[ 1,90 2,28 4 9,12 
?URXE0[ 2,20 2,64 6 15,84 
?URXE0[ 2,60 3,12 3 9,36 
7ČOHVRWHUPRVWDWX 1850,00 2220,00 1 2220,00 
7ČOHVRWHUPRVWDWX-hrdlo 743,00 891,60 1 891,60 
Termostat 110,00 132,00 1 132,00 
7ČVQČQ?GĜ?NXYHQWLOX 20,00 24,00 2 48,00 
7ČVQČQ?KODY\ 250,00 300,00 1 300,00 
7ČVQČQ?WČOHVDWHUPRVWDWX 15,00 18,00 1 18,00 
7ČVQČQ?WHUPRVWDWX 6,00 7,20 1 7,20 
7ČVQČQ?Y?NDYHQWLOĤ 75,00 90,00 1 90,00 
7UXENDSĜ?YRGXROHMH 250,00 300,00 1 300,00 
7UXENDYVWĜLNRYD?H 125,00 150,00 1 150,00 
Vahadlo 285,00 342,00 2 684,00 
9?OHF?SOQ? 1850,00 2220,00 1 2220,00 
9HGHQ?YHQWLOX 145,00 174,00 2 348,00 
Ventil - VDF? 120,00 144,00 1 144,00 
Ventil - Y?IXNRY? 140,00 168,00 1 168,00 
9VWĜLNRYD?NRPSOHWQ? 1881,00 2257,20 1 2257,20 
=?WND 12,00 14,40 2 28,80 
=GYLKDF?W\?ND 59,00 70,80 2 141,60 
=GYLK?WNR 198,00 237,60 2 475,20 
 
&HONRY?FHQDG?OĤY?'3+ 104 983,14 .? 
8YHGHQ?FHQ\GOH[9] a [10]FHQ\SODWQ?N 14. 5. 2012. 
&HONRY?Q?NODG\QDSĜHVWDYEXPRWRUX?LQ?175 363 .?Y?'3+. 
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'LSORPRY?SU?FHSRMHGQ?Y?RNRQVWUXN?Q?PĜH?HQ?SĜHVWDYE\Y?FHY?OFRY?KRPRWRUX=HWRU8ě
,,, QD H[SHULPHQW?OQ? MHGQRY?OFRY? PRWRU 9 ?YRGX MH ]SUDFRY?QD UH?HU?H R NRQVWUXNFL
PRWRUĤRGILUHPNWHU?VHQDWUKX]DE?YDM? Y?YRMHPD Y?URERX zNX?HEQ?FKMHGQRY?OFĤ-HOLNR?
W\WRLQIRUPDFHMVRXSRPČUQČWČ?FHGRVWXSQ?QHE\ORPR?Q?VHY UH?HU?Q???VWL]DPČĜLWQD tato 
ĜH?HQ? QLMDNSRGUREQČML. 
V GDO?? ??VWL MVHPVH ]DE?YDOQ?YUKHPNRQVWUXNFHY?]NXPQ?KRPRWRUXNWHU? VHRGY?MHO RG
]DFKRY?Q? QČNWHU?FK SĤYRGQ?FK G?OĤ PRWRUX D MHMLFK Q?VOHGQRX ?SUDYRX 7RWR ĜH?HQ? MVHP
zvolil jednak z GĤYRGXSĜHQRVLWHOQRVWLY?VOHGNĤDOHWDN?Y?VOHGQ?FHQ\1HERĢY?UREDQRY?
NOLNRY?KĜ?GHOHE\E\OD]QD?QČILQDQ?QČQ?NODGQ?3URWRMVHPVHUR]KRGOSUR?SUDYXV?ULRY?
NOLNRY? KĜ?GHOH WHG\ ]NU?FHQ? QD MHGQR ]DORPHQ? D REUREHQ? URYLQQ?FK VW\?Q?FK SORFK SUR
D[L?OQ?OR?LVND. 
3RW? MVHP VH ]DPČĜLO QD Q?YUK NOLNRY? VNĜ?QČ 7D E\OD QDYU?HQD MDNR GČOHQ? Y RVH NOLNRY?
KĜ?GHOHSURWR?HXH[SHULPHQW?OQ?FKPRWRUĤMHSRWĜHEQ?VQDGQ?UR]HE?UDWHOQRVWDMHGQRGXFKRVW
VWDYE\ PRWRUX 6NĜ?Ė MH QDYU?HQD MDNR VYDĜHQHF ] oceli 11  MHQ? P? SRVWD?XM?F?
PDWHUL?ORY?YODVWQRVWL-HM?Y?UREDVHMHYLODMDNR FHQRYČY?KRGQČM?? YHVURYQ?Q?V RGO?YDQRX
VNĜ?Q?1HERĢE\VHPXVHODY\URELWIRUPDSURRGOLW?NWHU?E\E\ODILQDQ?QČQ?NODGQ?FR?E\
bylo z KOHGLVNDNXVRY?Y?URE\ QHY?KRGQ?. 
1?VOHGQČ MVHPY\WYRĜLOEORNY?OFH WHQE\OQDYU?HQRGGČOHQČRGNOLNRY?VNĜ?QČQHERĢ MVHP
motor nDYUKRYDO WDN DE\E\OXQLYHU]?OQ?D WXG?? VHY SĜ?SDGČSRWĜHE\PRKOG?N\PRGXO?UQ?
VWDYEČ MHGQRGX?H SĜHVWDYČW 3RX?LO MVHP YDULDQWX V X]DYĜHQRX KRUQ? GRVHGDF? SORFKRX
a PRNURX YOR?NRX Y?OFH 7DWR NRQFHSFH MH UHODWLYQČ OHYQ? D WDN? Y?KRGQ? NYĤOL PR?QRVWL
zmČQ\YUW?Q?SRXKRXY?PČQRXYOR?N\DQL?E\VHPXVHOQXWQČPČQLWFHO?Y?OHF 
3URWR?H E\OR QXWQ?PRWRU Y\Y??LW ]NRQVWUXRYDO MVHP Y\YD?RYDF? MHGQRWNX8PRWRUX E\OR
SURYHGHQR Y\Y??HQ? SUYQ?KR D GUXK?KR Ĝ?GX VHWUYD?Q?FK VLO SRVXYQ?FK ??VW? FR? X
MHGQRY?OFRY?FKPRWRUĤQHE?Y?]FHODEČ?Q?$Y?DNXY?]NXPQ?FKPRWRUĤVHSURY?G?KODYQČ
NYĤOL SĜHQRVLWHOQRVWL Y?VOHGNĤ PČĜHQ? QD Y?FHY?OFRY? PRWRU\ 6DPRWQ? Y?YD?N\ E\O\
QDYU?HQ\MDNRY\RVHQ?Y?OFH] GĤYRGXVQDGQ?Y?URE\ 
V SU?FL E\OD WDNW?? SURYHGHQD DQDO?]D NOLNRY?KR PHFKDQLVPX WHG\ Y?SR?HW VLO D
NLQHPDWLFN?FKYHOL?LQ7\WRE\O\SRWĜHEQ?SURY?SR?HWDQDO?]\QDSČW?NOLNRY?VNĜ?QČ 
*HRPHWULFN? PRGHO EORNX PRWRUX MVHP SĜHYHGO QD Y?SR?HWQ? PDWHPDWLFN? PRGHO GR
SURJUDPX$16<6NGHMVHPSURYHGOPRG?OQ?DQDO?]X]D]?VN?Q?PYODVWQ?FKIUHNYHQF?DWYDUĤ
NPLWĤ3ĜLWRPWRY?SR?WXPQH]DM?PDORSUYQ?FKQHQXORY?FKIUHNYHQF?MHMLFK?KRGQRW\PL
GDO\ SĜHKOHG R FKRY?Q? EORNX /]H ] QLFK XVRXGLW ?H YODVWQ?P FKRGHP PRWRUX QHGRMGH
k interferenci PH]LYODVWQ?DSUDFRYQ?IUHNYHQF? DWXG?? k SRUX?HQ?VSRMLWRVWLVRX??VWL 
'?OH MVHP SĜHYHGO PRGHO NOLNRY? VNĜ?QČ QD Y?SR?HWQ? PDWHPDWLFN? PRGHO GR SURJUDPX
ANSYS-:RUNEHQFK=GHMVHPSRPRF?PHWRG\NRQH?Q?FKSUYNĤVSR??WDOQDSČW?DGHIRUPDFL
VNĜ?QČSUR]DW??HQ?Y P?VWČKODYQ?FKOR?LVHNVLORXRGWODNXSO\QĤ 3URY\WYRĜHQ?V?WČNRQH?QR-
SUYNRY?FK HOHPHQWĤ E\O SRX?LW SUYHN 62/,' s SĜLĜD]HQ?P YHOLNRVWL HOHPHQWX  PP
V P?VWHFK XOR?HQ? NOX]Q?FK OR?LVHN E\OR SURYHGHQR ]MHPQČQ? Y?SR?WRY? V?WČ QD SRORYLQX 
'DO??PNURNHP MHQ?Q?VOHGRYDO E\ORXFK\FHQ? NOLNRY? VNĜ?QČ D ]DW??HQ? VLODPLNWHU? MVHP
]?VNDOSĜLDQDO?]HNOLNRY?KRPHFKDQLVPX Z WRKRWRY?SR?WXMVHP]?VNDOPD[LP?OQ?QDSČW? dle 
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SRGP?QN\+0+YRQ0LVHVVWUHVVMHKR?KRGQRWD?LQLOD0pD7RWRQDSČW?MVHPG?OH
porovnal s PH]??QDY\DY\SR?HWO tak EH]SH?QRVW+RGQRWDEH]SH?QRVWLE\ODN FR?MH
]FHOD SRVWD?XM?F? 0D[LP?OQ? GHIRUPDFH SĜL WRPWR ]DW??HQ? GRVDKRYDOD hodnoty 0,002 mm. 
TDWRGHIRUPDFHMH]FHODQHSDWUQ?DY\SRY?G?RUREXVWQRVWLDWXKRVWLNRQVWUXNFHPRWRUX 
V GDO?? ??VWL P? GLSORPRY? SU?FH E\O Y\SUDFRY?Q WDN? ILQDQ?Q? RGKDG QD Y?UREX PRWRUX
NWHU?MVHP ]SUDFRYDOGRSĜHKOHGQ?WDEXON\&HQDQDNRXSHQ?FKG?OĤPRWRUX?LQ? .?D
Q?NODG\ VSRMHQ? V cenou matHUL?OX D Y?URERX QDYU?HQ?FK VRX??VW? motoru jsou 70 380 .?
Z ?HKR?Y\FK?]? FHONRY?Q?NODG\SURSĜHVWDYEX motoruNWHU?byly stanoveny na 175 363 .? 
3ĜHVWDYEDY?FHY?OFRY?KRPRWRUXQDH[SHULPHQW?OQ?PRWRUQHQ?]FHODOHYQRX]?OH?LWRVW?DOHMH
QXWQRSRGRWNQRXW?HVHMHGQ?RNXVRYRXY?UREX 
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S(=1$0328?,7?&+=.5$7(.$6<0%2/ģ 
a [mm] Y]G?OHQRVWWČ?L?WČRGKRUQ?KRRND 
a1Į [ms-2] 1. KDUPRQLFN?VOR?ND]U\FKOHQ?S?VWX 
a2Į [ms-2] 2. KDUPRQLFN?VOR?ND]U\FKOHQ?S?VWX 
aĮ [ms-2] ]U\FKOHQ?S?VWQ?VNXSLQ\ 
aĮ [ms-2] ]U\FKOHQ?S?VWX 
b [mm] Y]G?OHQRVWWČ?L?WČRGGROQ?KRRND 
E [Mpa] PRGXOSUX?QRVWLY tahu 
FCO [N] FHONRY?V?ODY RMQL?Q?P?HSX 
FN [N] ER?Q?V?ODQDS?VW 
Fo [N] V?ODSĜHQ??HQ?S?VWQ?P?HSHP 
Fo2 [N] V?ODSĜHQ??HQ?RMQLF? 
Fod [N] RGVWĜHGLY?V?ODURWD?Q???VWLojnice 
Fp [N] V?ODRGWODNXSO\QĤ 
Fr [N] UDGL?OQ?V?OD 
Frc [N] FHONRY?UDGL?OQ?V?OD 
Fs [N] VHNXQG?UQ?VHWUYD?Q?V?OD 
FSO [N] VHNXQG?UQ?VHWUYD?Q?V?ODQDRMQL?Q?P?HSX 
Ft [N] WDQJHQFL?OQ?V?OD 
i [-] SR?HWY?OFĤ 
k [-] EH]SH?QRVW 
l [mm] G?ONDojnice 
Loj [mm] Y]G?OHQRVWVWĜHGĤKRUQ?KRDGROQ?KRRNDRMQLFH 
Mk [Nm] NURXW?F?PRPHQW 
moj [kg] hmotnost ojnice 
mojt [kg] XG?YDQ?KPRWQRVWRMQLFH 
mp [kg] KPRWQRVWSRVXYQ?FK??VW? 
mpist [kg] KPRWQRVWS?VWQ?VNXSLQ\ 
mpo [kg] KPRWQRVWSRVXYQ?FK??VW?ojnice 
mpt [kg] XG?YDQ?KPRWQRVWSRVXYQ?FK??VW?RMQLFH 
mr [kg] KPRWQRVWRW??HM?F?FKVH??VW? 
mro [kg] KPRWQRVWURWD?Q?FK??VW?RMQLFH 
mrt [kg] XG?YDQ?KPRWQRVWURWD?Q?FK??VW?RMQLFH 
BRNO 2012 
 
59 
 
6(=1$0328?,7?&+=.5$7(.$6<0%2/ģ 
mv [kg] KPRWQRVWY?YD?NX 
n [min-1] RW??N\PRWRUX 
patm [Mpa] DWPRVI?ULFN?WODN 
Pe [kW] HIHNWLYQ?Y?NRQPRWRUX 
pe [Mpa] VWĜHGQ?HIHNWLYQ?WODN 
pi [Mpa] VWĜHGQ?LQGLNRYDQ?WODN 
Pi [kW] VWĜHGQ?LQGLNRYDQ?Y?NRQ 
r [mm] SRORPČUNOLN\ 
Rm [Mpa] mez pevnosti v tahu 
rv [mm] SRORPČUQDNWHU?POH??Y?YD?HN 
s1Į [mm] 1. KDUPRQLFN?VOR?NDGU?K\S?VWX 
s2Į [mm] 2. KDUPRQLFN?VOR?NDGU?K\S?VWX 
Sp [N] SORFKDS?VWX 
Sp1 [N] VHWUYD?Q?V?ODSRVXYQ?FKKPRWSUYQ?KRĜ?GX 
Sp1MAX [N] PD[LP?OQ?KRGQRWDVHWUYD?Q?V?O\SRVXYQ?FKKPRWĜ?GX 
Sp2 [N] VHWUYD?Q?V?ODSRVXYQ?FKKPRWGUXK?KRĜ?GX 
Sp2MAX [N] PD[LP?OQ?KRGQRWDVHWUYD?Q?V?O\SRVXYQ?FKKPRWĜ?GX 
Sr [N] VHWUYD?Q?V?ODRW??HM?F?FKVHKPRW 
Sv [N] V?ODY\YRODQ?SURWL]?YD??P 
sĮ [mm] GU?KDS?VWX 
VZ [m3] ]GYLKRY?REMHP 
vĮ [ms-1] U\FKORVWS?VWX 
Į >?@ ?KHOQDWR?HQ?NOLNRY?KRKĜ?GHOH 
ȕ(Į) >?@ ?KHORGNORQXRMQLFH 
Șm [-] PHFKDQLFN???LQQRVW 
Ȝ [-] NOLNRY?SRPČU 
ȝ [-] 3RLVVRQĤYSRPČU 
ȡ [kgm-3] hustota 
ıc [Mpa] QDSČW?QDPH]L?QDY\ 
ımax [Mpa] PD[LP?OQ?QDSČW? 
ıpt [Mpa] QDSČW?QDPH]LSHYQRVWL 
Ĳ [-] taktnost motoru 
Ȧ [s-1] ?KORY?U\FKORVWRW??HQ?NOLNRY?KRKĜ?GHOH 
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???  [kg] KPRWQRVWY?YD?NXVHWUYD?Q?V?O\Ĝ?GX 
???  [mm] Y]G?OHQRVWWČ?L?WČY?YD?NXĜ?GXRGRV\RW??HQ? 
v1Į [ms-1] 1. KDUPRQLFN?VOR?NDU\FKORVWLS?VWX 
???  [kg] KPRWQRVWY?YD?NXVHWUYD?Q?V?O\ Ĝ?GX 
???  [mm] Y]G?OHQRVWWČ?L?WČY?YD?NXĜ?GXRGRV\RW??HQ? 
v2Į [ms-1] 2. KDUPRQLFN?VOR?NDU\FKORVWLS?VWX 
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